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USE AS PURI^FRCIC l^r.CEFfOR AM AGONISTS 

The presem jnvcniion relates to thieno(3,2'4)pynmidines and turanoi3,2-d)pyrimidjnes and 
5 tbeir ase in thetapy. In particular, the present mveotaoB jsslat?>s to i}\s treairnem of disorders 
m v/hicb the fetJuctTOfi of ptmnergic ueurotj-ansKUSsioo could be beneficjat. The mvention 
relates in i^gnical^ lo bloclEade of adenosii^e. receptoss and particujaily adenosine Aja 
receptors, md to the treatment of juovement disorder suirh as Faridason's disease, 

JO i\5ovemcnf disorders coosUtwe a serious health problem, especiaii~y araongst the eiaerly 
^cx tor at ihc popuiauon. These moveBient disorders are often tl-(e result of brmn kslofts 
DisordCi-s involving the bassii f^stnglia xvhich resuH in moveme-ni dijsiirdei,^ uicluUr 
ParkiTison's disease, Huntiagtoti*s chorda and Wilson's disease. Ftmhenuore. dyskinesuw 
often fdse a« sequelae of cerebral ischaeinia and other nemologie«l disorders. 

15 

Ti^tQ ai-e fo«r dassic sj.'mploms of Parldnson's disease: iremor rigidiiy< akinesia <md 
postural chaages. The i^sease is alsocosaaoniy asiKJciated wth dcpre«sioG, deitsenda and 
overall co^itive decJine, PailaRSO«% disease has a prevalence of 1 per 1,000 of the fotal 
population. Hje iiicid^ce increases to I per 100 for those aged over 60 yeai'S. 
20 jDfisgeneration of dopaminergic nemtsnes io the stibstanda nigra and the subseqisent 
reductions m interstUiai ajnc^^trations «f dopjnine is the siriatum are critical to the 
development of Parkinson's disease, Sotae 80% of ceJ3s tixass the substantia lagra need to 
be destroyed before ihsdinical symptoms of Faikinsoa's disease are manifested, 

25 Corrent strategies for he uc':-r-.-~^ ^.5 v^vinsonV a'fca^c are based on iransimtter 
lepiacenwm therapy {L-aih>ii "jv-y.-shcr^i .octjc acm iI-DOPAi), ?uUibiijo« of raonoanime^ 
oxidiise leg Depj^nvr), dopsnune receptor agonist^; (i^.g hrorri.acnp{inc find 
aponiOiphmE.') snd antichohnergics (e.g. henxtrophine, urpbenadnnet TransinUfei 
replacement tiserapy in paittcviar does not provide consistem ohnical besK-fu, especially 

30 after prolonged treatment when "on-off sympiojns develop, and thb treatmcni ha-s also 
been a^fx;iated witii involuntary movements of athetosis and chorea, nausea md vomiting. 
.Additionally camxn therapies do nor Ut^at the underlying neurodegenerative disoiFdef 
Ji-esulung in a continuing cogjiitive decline in patients. Despite new d^ug approvals, there is 



still a fiiedical "s.xil u U'rms o| iri< ninv^tre di^05'-'>.>s, .^spt'i tji!h 

effective u■ealmeIli^ wuk ^v. „j ee ^idc trftccts, ^rn? ^Je<.U\v 

5 required. 

Blockade ot adsnissme receptoi^ has lecendy Wen iiuplrcated In &e treatment of 
inovenient disordei^ such as jp^kiDsoji's djs&a&e <MianJs5oa, P,3. <?f a/„ Ttm4s Phammcol 
Sm IS, 338-344) aad in the trefttusem of cerebral ischaeima (Oao, Y. and Pliiliis, 
10 / ifc Sci, 1994, 55, 61 -65). The potential vtility of adenosine A^^ i^ceptof aatagotmts 
the treatmeot of movenieut disorders such as Parkinson's Disease has recently been 
reviewed (Mally. J, and Stone, T,W., 0^5 Drugs, im 10, 3n'-320). 

Ademssnc ^ i ' ' > v v.t.un-t- u\ lU'clco^ ^'hKu His .j ^\id -vau'n^ ot v x.»>l 

tCNi>) ttvas, ot th N ."'u<^jvnuu^ ntKlfO^jdt' h^ve atlTdCk-J pamcubr ^nont or. -n ^tii)£ 
disi.ovej> o\\ing to the Uicrapeuhc pt^tenlial ctf puiuei<nr apent'v u\ CN& disotx^ers 
O^icob&on, K,A, <jL, J Med Ck^m^ 1^92, 35, 407-*^22> 1 h^^ thrrapeuui: potential has 
resulted m ctmsiderable isscsait research endeavour witiitn the field of ndenosme Tecepto'- 
20 sgomsts and antagorirsifv (Bhagwhst, S.S<. WiUiams, M, Exp. C^m, Thm P00fas 1995, 
5:547-S58). 

Adeiiostne receptors itjpi^ent a subclass <Pi) of the groap of pmine nudeotide and 
nucleoside receptots known as pari8ofeceptoi« The tiaain pljamiacologically distinct 

25 adfi^OMUt iCcepuiT ^obJ^peb aio fcKnvn it A.j, A„a. '^.^p (Ot higii arid low aflnut}} aiid A, 
(Ftvdhiam, B,B a/ , PhumtacoL Rev 1994. 46» 143-156} l^he aJcro^mj- receplOiS 
pstscnt m ihe CNS {Fredliolni, B^., News Phyuol $ci,, 1995, 10, 122-i28)> 

Tiic Le& fiii lecq >u- sitL too ; '~ia^ H^cn iovifw^ d v-J>^tohsL>n K A , ^u^cuki, F 
^0 l)/«sji>^> i?<'5„^«9?, » ?B9 300. Baraldt, r .W^i C/j«/3 t9^>5, 2 707 

and such compounds &t& claimed to be useful in tlie treatment of cei'ebrai ischemis or 
nenrode^nsrative disoidei^. such as Parbn&on^g disease (WiUiams, M. and Buitistock, G. 



}i h<A>5 been specUated tliat \a»tiisnc d?r!\ati\'0^ such as tailenie may c»nei a imn 
5 tieatmtnt for attenlion-dsBcit hyperactivity disorder (ADHD)- A miinber of siydies have 
ikmon&tfatcd a bendidal effect uf caffeine o« coatroJliiSg the smptoms of ADHI"* 
{Oasftskel, BX), «f„ Fsydtiattyt 3*55-401) AmaKomsm ot adt-nosme reccptais 

IS thought to account for ilie majonty of tiic behavjoural effescts oi caffeine m haman& md 
ihm blockade of sdexsosine A2a receptor^ may accowftt for the obsuived effects caffetnp 
10 ADf ID ptLtients. Thoxjfore a selective Aja s^'epior sm^goftist ttsay provide an effectt\ e 
.joamsent U>t <\DlH>b«t wjthout the utmaiHeU ?;ide-effects a«>soctatcd -fti^h carrent thenipv 

\clcro^>ik <c<. „t>a TV have been rei-ogiuved *o pL'v ntpoHRnt lOle »n cghhivi o) si<,vp 
paUai! f V* ^ ifietiosmf .inuwon)-*- such ^<itft;ine c\eit potent s>Uiuijiant ctkxis 
L"* and ^an \k u&vd ui pioamg waLct> lp.--ss .p->r^i:<^-He5^k^ineTu T i^t al , Slii^hk e 19'-)'? lib. 
1265- Recent c\KlejiKc -^u^so^ts m t -ijb^in.iitJ*'] pail of the iutsons ^drfK>siTie m 
rcguiaistig s^k'sp ifc raedjated through Uie adtaioisiae Aj^ lect'ptoi (Satoh, b , ai fux 
Natl ^md. S<i~, VSA. IS^V Thus, a selective Aja teceptor antagonist maj b<, uf benetot m 
cottntcracting exrcssiv? sjteepmcss tp sleep disorders such as h^ea-sonmia or narcolepsy. 

It has reoeMly been observed that patients wjtb jxmjor depression deuion&tratc a h onied 
response to adeno5>Jt}e agomsl-mdsiced stimtiktion m platelets, suggestrag t»jat a 
dyj^egolatiun ot A.^ iecept4»r fimction may Dcq»r donitg depression (Berk, M et ai, 200), 
Eur ^europ^Mhophumaiol 11, Expenraentsil eMdence m ammal models Ksix 

25 sho sn thhl Wockodt. oi \ r^-vop ti.'ncUob conk & j . > it ^a\s>il\ (El a^uii]<^ 
M ci £il } Piiarmacol 2001, i?t, 68-77), Thu& A^a Riop>w .socagomsfs may offer ? 
Tiovci tJKidpv foa: the treaimetit of major deptessjon and other atiective disorders* tn 
patients, 

30 5 he phamiacoJogj of adenosine A^a leceplors has Ixi'en reviewed iOngm>, E , hcdholm, 
B.B. Jrmds PkarfnacoL S*.n. 3096. 17(10), One potential imderfying mechanism 

in tlic aforesmentiofted tri-&{mei« of movement disorders by ih. blo< kade <ii A adenosine 
receptors is the evidenec ot a Msnctjonai Mnk between adenosjui' ie< cp< lo titjp^ mme 



ivvcptcns jrt tiK OS So ■> i). -\ ,0!C^ „ "^/mc S , Sunii\'j.ti<in 
hisjn~atf'r.tt> adtfiWi-me A-> ie...pi,o-^ c'^^.c '-t .K.-'nty of dopamine Dz inx'pio^s in km 
sturfiai meinordnes. P^k: Nt/?. l< \; US, A i99\. $$, ha^e Ix-cr^ 

suaHTiiULveu lu two moft' recent articles (Fuxc, fC, aL Adenosine Admnu; Nadtoiides 
5 Mol Biol imegr- PhysioL Wroc. Int. Symp.l 5th (1995), 499-507, Editors: Bdardindii, 
Lmz, PeHeg, Amt. Fublishen KJywer, Beaton, Mass.; Fefte, S, «f al.. Trends I^mrosci. 

As a lesuh of these iovestigations into the ftiacliorta! role of adenosine Asa ?eceptoi^ in the 
10 CNS, especially ia viva studies IiiUd»g Aa receptor? wiih cataJepsy (Fene uL NairoscL 
mL 130, J62'4: Mandhane, Si^. ^? a/,, Eur. J, F^urnnarol. mi, 32S, l?544n 
irvf-fngaUon? ha^c l)c;fsi made tijU' ajient^j whk'h selectively bind to adenos^isse A^a 

15 While many ot the pctcnhsi dmgt P> iwuim^-'r^i of FarKsTison\ disea:>e ha\'fi shown benefit, 
tn xhc ns&txv.tiM oi movcwfi-it disordae, an advantage of adenu?me Aj.,\ antagomsit iherap)' 
js that thQ underlying ueurodegeuerative diaofder may also bs treated!. I he neaix)prots{;m'e 
el^t of adeiiosme Aa^ antagonists has beeu reviewed (Oiigini, E.; Adami, M.; FeiTs, C; 
BeitOKili, R., Ann. N. K 1997, 825{N«jurop«jtec^ve Agents), 30-48), In 

20 psKticuior, couipeiJing recent: evidestjce sugg^s that blocjtsde af Asa receptor frnjction 
coTilm fieuropmtection against MFTP-indnccd acurotoxidty m once (Chen, .T-F., / 
N^um^'cL 2001, 2i, RCi43), In additioa, several recetit studies have shows ihM 
consumption «rf dietary caffeine, a known adfaiosiae Aja receptor aatagonist, is associated 
With a jieduccd risk of Parkinsoin's dissease m man (Ascherio. A, et a!. Ami Nmrol, 2001, 

::5 ^MV.l<o.^^GN\ 0' / 2000, 2674-9). lliii^ '\,^ .xvprnr ;.maj nnss.s 
aiay offer a novt;! ueatuuiit foi confemng Jjemxjpxotection m nourodegcnwotive diPs;as^A 
siJtdJ as P«ridJiS0it:':S disease. 



Xanthuie denvative^i have been disclosed as adenosine A3 nicepior .antagonists -i'^ asetui loi 
30 trraung v^mnuh dj^cascs caused by hypenunctiomng of adennsmsi icceptoi-^s, such .tt^ 
Pai-iaRSOit's disease (see, for oxaitipie. EP-A-S6537?). 



5- 

<Mc j.^iom-nc}u \<^i. i\ L.i.\ia adttnOf*mc A>a select! vt uoUi-'oOiit CSC [8-(3- 
u>KroM\i\I\dnciiKl iJac.^.n- ' >' UBS Leu , V> 

Thcovhylhm (l,3-chmcih>]\anthxnf K s hronohodiialot dn.jg whjch ji^ <5 i'ii\e>j am\'^y a; 
5 adenosme At and Axa receptors, has studied chni^^ll) To dtu'^mnc vvh.nher a 
formuktion of this adenosine fecegtor atitagomst ^oaM be of value in Parlausous di'^case 
an open trial was cor^dacted on 15 Parkinsonian parents, tieaujd for up to 12 weelcs wjih & 
slow jeJease Oiai thet^hylUne psrepsmion 050 mgi'iiay), yiddiag serum thssoph3?Hine levels 
of 4.44 mg/L aftet am week. The patients exhibited significant impro'venients m mtm 
10 obicctive dis^jJHy mares md 1 1 imported moderate or marked subjective iinproveineni 
(MaUy J , Stone, T W / pfttrm. Phamacol 1994, 46. 515-51 ?) 

15 She c i{aiepn>. reNpor.'ie^ mtluced b> infTitcerebroveBinu jLr adinnM^^iraUtsr ol ati vidcmvsjiie 
\ X ^itpioi agonists CUS KJP I7S37 aiso mluced >h<.' caliilepsy itiduccd by 

haiopendOi aM teserplne, Moiieover, KF 17S37 pojcmiated the anticstaleptic eilect<^ of a 
subteeshold dose of L-DOFA plas benserazide, sijggestiog that V$31 !s a centraUv 
acti've adeaosiae Aa^ seceptor aatagonlst and that tlje dopauwiiefgic Jnnctjon ot the 

20 mgrostristal pathway is potentiated by adencsstne A^ receptor aatagomsts (Kanda, T, et ai, 
£m\ Jf. PhammwL im, 256. 2e3-26a)< The stmcture wtxnty relationship (SAR) nfKJr 
mn has been published cShuuada. J et ai.> Bioorg. Chcnu Un, 1997. 7, 2349- 
352). Recent data has aJso been provided qti the A^a receptor astagontst 
(Knwana, Y et at, Soc. Neuwsd. Ahstr, Wl, 23, U9J4; and Kanda, T. et aL Ann. 

IS NmI 1008. 430), 507-513). 

md d(.ijv itiVt^s (BajcUu. PG et (J P>^:czQk'i4-^ LJ!.4'-laa 'oUif i,*! olpriJj^jame 

^0 I5?j4-'*j &CH 5S2<?1 (7-(2-phcuyleihyiKWmino~2-v2-fnfyJ)pyr!Wolo ti,3<;l 

tna/A>Iof 1,5-c] pyrirtsdmc) is nipoited as effective m the treatment of movement disordej^ 
(Ongini, E. Drug P<y Res. iW, 42(2), 63-70) and has been foHowed np by a later scries 
of compounds tBaiaIdi,P,G etnLJ^Med. Chem. J998, 41(12), 2126-2Lm 
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l:ac tu-cgoirig diiicussion incfac&las thai a poicnUixhy cite^^livc tre.iiniein :nr ]novuae\t 
disojufcTi in hiuaaaos wouJd coispnse agents whsch act as uiitagomsts ai adenosine A^a 
rccepiars, 

jt has now been fouad that thieno(3>d)p>xtmjdmes md ftirastH3,2-d>p>'rimidin««, which 
sa5& stroctumliiy uurelated to known adenosine fe«eptot antagoniste, sxUhii unexpecied 
antagonist ianding afiiwty at adettosane (Bi) jreeeptois, and in paniculsir at the adenosine 
A;;a reoqjtQi> Such c:ompfsm<fe may therefore foe meM for the treatment of Asortlers m 
10 -ft'hich fhe blocKing of pudiie receptors, partieiUarfy adenosine tece^tots and more 
particularly adenosine AjA-receptori;, may be bejietlciai. In particular such comp<->urids may 
be suitable for the twauuerit of Tni>vcnitjnf viisoiders, sach &s disorders of the Uisid ganvilis 
w.bich nssult in dyskinesias. Disorders of p&diculm- intere&t include Piuiinson's disease, 
Alzheimer's disease, spasticity, Httntiiigton's chorda and Wilson's disease, 

Such compounds may sH&a be particulatiy s^iitablc for the JresiUKsnt of de^jression, 
cognitive or mesnory impaiKimssfjt including Aixiieimei's disease, acute or chronic psfjn, 
ADIJD; narcol€|Jsy or fcs: neuroprotection. 
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According to the present hivenlion there is provid*^ a oompouini of fonsufa (1); 




m 

5 XtsSorO; 

Ri js selected fxom H, sikyh aryl hydroxy, alkoxy, aryJaxy, thioaiJfcyl, th}tiar>'I, baio§e.«, 
CN, COR5, CO^Rs, CONR^Ri, COKRsNE^?. NR^R?, NRsCONKeRv. NE5COR,, 
msC^B, ami msSO^ 

"R ? J s selecled torn aryl attached vis an assat^iMsd csrbon atQin; 
JO R", IS selected from alkyl, bydiOKy, alkoxy, halogen, CN and NO,; 

Rt IS selected from H, alkyi ajyi, hydroxy, aikoxy, aryloxy, thioj^lkyl, ihioaryl, halogen, 
CN, NO COR., CO:Rj. CONK^?. CONRsNR^R?, NRsR?^ NRsCOJSSR&R?, NKsCOR«, 

NR.C-0;R!. and NR-^SO.Rs. 

R,, R„ md R- tTKk'ptriuiently sciecicd imn li, aik>1 and uryl or \sheiv a;ul R7 ai£ 3u 
15 m (NKtyR-i) group, R,j and R? imay be htiked m foxm u heteroc^'tiic group, or whercr R5, R,^ 
and R7 are in ^ fCONRsNRgR?) gtx3up, a«d R^ may be lisked to form a betcrocyclk 
gro«j5:3Rd 

Rg is selected hom alkyl arid myl, 
a phamiaoeatically acceptable salt thereof or prodrug fiier^eot 

20 

As used hcmn, the terns "aUsyl" mems a branched of anbranched, cyclic or acycljc, saturated 
or tjnsavorated (e,g, alkeayl or allcj^yl) hydrocarbyl radical which may be sabstituted or 
un^ub^tuuied. ^Ytiore cyclic, rhe aJlsyl gioutp tss preferably C3 to Cvz, more pndferably C5 to 
CiQ inore pt-efeial ily C\, Vc, or C7. Where acyclic, the alkyl group is px^fcrably C< *fi Cjo, Jnore 

':5 p^efcJ^sbl) C; L> C-„ umt px^t^yMy Tsethy], otbvi, prufvi in-propy! or isoprrpyi), buly! (tj- 
bmyl, ksobi3t>i or lertsar)- butyl; orpcniyi ^nckkhog n-peTUyl iho-pejU)!'}. nujre pretcnibly 



£UOt>fvl It Vv'iil De '0-^1. c w sroioiare that tbe tenn "ftlkyl" as o^ed hensin ^T^!.Iul]^.^^ ^iii-yi 
unbmichod), cjrloalk^^t cydoalkenyl and cjrloalkjityl 

Af u?f (i hereiTi, the lenn '"lov.'m alkyi" iiieans melhy}, ethyi, propyl (ti-piopyl or isopropyl) or 
bmyi Oirbutyiv isobuM or tertiary-butyE 

^s used hexsem, the tenn "sryf moms m mmrn^c group, such ajs phenyl or naj*tJ5>l 
(preferably phcssyl), or a hetetoarofmatjc grt«^ coataining one or mim heteroatomCs) 
10 prefer^iy seleetesd txom N, O and S, sach pyndyl, pyntslyl, quinoJinyl- fiamiyi. thimxi, 
OASdiaesoIyi thisdiazoli^, thiazolyl ox^oiyl, isosaxolyi pynisoiyi^ triaioJyl, itnida^olyi or 

As uit'd hercm, *be tt;rpi 'htvoavjl i-n,.<^r5'=; m kjromsuic gnjiip containijig one of more 
15 heteroj'iom($) pfr-feiabfv seSected Uom N, O md $, suqh 8s pyridyl, pyrrolyl qutnoiifiyl, 
fura«\l ihxnsJ (>xaaKi7oi>l thmdiaxoiyi, thia?oiy1, ox»Koly1, isioxaz«?lyl, pyrazolyl iriazolyl, 
■laadaaolvlor pynmidinyl. 

As lised hercja, ti^ Iffxnp "altoixy'' means i^ky|4>-. As yised hsadn, the mmi '"afjicsxy" means 

As used hei«afit tJje tena "halogen'' means a flaunae, chianse, feromlue or lodjne t^dicai- 

As used herein, the terni "Of!ho,ortho-diiStib5Htut^ arj^ gf^ips" refeis to aryi groins which 
25 ai« substituted in hoth ortho posttlons of tlie ar>'l gnsup ijeiative m the pcrifit of ftttschraerjJ of 
xhc aryl gruup to ihe pyntiiiciine rtng. 

An (.5sod hes^^m, the letts "pnximg'' niuiiis my pharjTiaceiiuoali} vicjcptablc prodiJg o! 
compound of the present jnveistisjE> 

30 

Wb^rt ,in> i>i k^ to R?^ seicctec! from sikyh slkoxy ajsd thioti Kvi dOu>id tuf c wlife 
Ujnnftla (1) as <lefjned ahuve. theji fevit alkyi gtonp- 01 the alley} gjoup uf tlie alkoxy ur 
tbioslkx'l growp, tmy be substituted 01 uTj^ubstituted Where any of Ri to Kn seJecied 
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misub<-l futed Wnere snd or R-, xid Ri, oi Rj? ami I?,-, ui K-, «nu R' ?^>. iuiL^i 
fonrt a Ikntrocychc grtnip, the heierocvclsc group m<i> btr sub^stuuted oj un^ubsttiuiod 
5 Where substttutad, there generaiiy be I to 3 sabstituents pissent, pretcnibly I 
sabstitoeat< SubstituentiS may iHelstJe:; 
carbos-cootaaiJiijg groups such as 

aryU (e^g* substituted and imsabstituted phenyl («iditdjjjg 

iO allcylphesyL alkoxypheayl and Moi^ertvlX 

^'Mkvl; fe |; .'Ubs^tituteiJ and unsubstittaed berii^yl^; 
Moges): atoTtJS and jhaloseft contamtTig groups such as 

haloaikyi (e.g. trlfiaoromethyl}, 

ha kiai yl («<g. ebioK^h^yt): 
1 5 oxygm BOii^ifliijg groiips such as 

aledhok: (e.g. hydtoxy. h> dnjxyalkT!, bydrojty^I 

aikoxyaryi, ; aryteyaryl), 
islMydes <i&.gicajfes3«siMehyde), 

ketones (e.g. all^Jcarfaonyl, arylcarbonyJ, alk)lcarix>jtn'lalkyi, 
afkylcarbonyi^l, atykarbonylaikyl, an'karbonylary'K 
aryis&ylcarbonyi, ^lalkjlcaitonyiaikyl, 
ciry]aik>'}casboiiyIaryI) 
i5 acids c g cdiKxv carboxyalkyJ, carboxyaryJ), 

scid deovauves siich as esters 

alko\>'caj'bC5«yiaikyL ^irvjoxyt-tubojiylalKj'; 
alJkoxycrarbonyiaryl , <iX)k s\ ycarbonyiaryi, 

30 alkylc-arboayioxy, alkykait>onyloxyaikyI), 



(e.g. aimnocaitonyi, inoao- or di-aUrylamiaocarboByl, 
cyciif ananocayboRvl aaiirificsttjonyjaikyl, mono- or di- 
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teg alkuxjcaibonylammo, arv!ox%t arnoinUMiutw, 
^^7kl^^y^o\yca^bo^y^an^lno, diainocaition>lo3^> mono- 
or di-8lkyl8B»ao<^rboT3>b\Y, aryljutaaocaibonvJoxj- or 
aj^'lalkylaiamoeartKjnyJqxy) 



(eg, mono- qt di-alkylamoiX'aibonylau-uiio, 



nitrogen co»t8iaing groups such as 
amines 



aztdes, 

pMJes leg oyaiiO,siaiioalk>lV 

suifonantudes (e.g, amitiosti^fcsiyi, mono- or dt-alkj'ianijiiasiijlor)!, 
mmo' or »it-arylamj«osairo»yi alky^ or aryl- 
sulftttiyliBJiBno, aJkyl- or arvl-salfbaylcalkyUam«io, 
:dkyl- ot-wyI-ssif<siyi(^^^ 



(e.g. aikyMHO, dkyKuidrfsi *ilkv'sujion^' 
alkyithioaikvl, alkvKaUm^'UJks I alkvibullonyklk vl 
fjLt\ \bH> .rvKuU'uyS .uyKtiitunyi arvMuostlkyk 
*iv'Mhin\>btkvk £oku!inn>laiky^ 
hetemcyclk groups costaii»f(g ojK ^si mxc p.e:.\^fOA one, ht^<«ojitom, 

(en th5<.n>,, ^arau^i p\tTohi, tn-iid^^oi^l ,)V"«-.<^i^'i 

thiadiazolj-l, axiudiiiik azeUdmjL pyiiuJjdinvl 



u 



^ni.d^' psraz^nvf pvnda/jn;! pHxnayl 
ht'\j', s.r-^.'s.pM\j p'|)oia>;tr\] n'laploiin)*!, 

qujaazoliayi, pysidojpyndyi, ben/.oxa?!n>l, 
qumoxaijnyl, chroi»ecyL cbfomaayl isochmmanyJ> 
iO phthaiaxmyl and cgjt»oIii5yI); and 

silicoH-coaiaiaiiig groups such as 

silanes (e.g< tnalkyisiiyi), 

hi cnt cfti!>oaimc:i|, v.hra' any f>f Rj to R^, is djrecUv sub'slHufcd bv, an ilk>1 felllT&tJtuenf 

itlkvlcaslK^uxLunihi tvx v.'xo>,oj{flej then tlie moitnv of the «ibstttu<.'nt j^roup diirtti. 
atuohed to <xn\ oi R; to Rr, m^y be fuitto atibstiiutcd by the fcobsauicnt gmups heK-inb^-foiTC 
described and partsculiirlv o> halogen, hydroxy, alkoxy, CS^, mxitm (mcln^ng &mm, mono- 
; ggd di-slfcyj anuno) Md a?yL 

3D: 

In a fiijthei embodiment, wiiere any of Ri to Ri> is dii^ctly substituted bj' an aryl suhsbiutoni 
group, or by an jsryl-contmniijg substihiesit ^mp (such as saylcfxy sr si5?Jaaaj30catbosyiai»i»o 
for e^amj^e), ttten tiie aryl mafety of the substitueni ^oup directly attached to any of Rs to Rt3 
may be further substitoted by tbe subsb^ent groups h«3?einbefore described md particularly by 
25 halo^eiu tilKvl (iarioding CP%\ hycfeoxy, alkoxy, CK, amines (tscluding mmm, mmo~ and fH- 
aikvl umm) md lsSh. 

The teru)^ "cfarfotly .suhstiiiJted' md ''dsrecdy atiaciied", as ussa hersiz mean thst tits 
-iihb.vv<in' ^'onp iyoxmd directiiy to any of Rj lo Rj? without any mtefveamg divaicrnl aioms 

30 or gmups. 

(n compounds ot totuittia 0), it pi^efeited tiiat X is 



In the >joiTipouTids of ftjnnuia 0), R{ is seietued from it 'dksl anciuding matseh-^ti and 
imbni'^i.^Hfa iiik^L euhsHtuied and urjsiil»itttuted a<kvl and cyihc rjnd .'icy^ht: alKyi), o^sf 
(niciuJuif: iu'iaoaiy]}, indBJA.>, alkoxv a''><0\> *<:'aH\l Uaoai-jl iiaiOfccn. CN. COR^, 

If IS piteferred th;u R; ts ^.eitected frtsm aikyi. a1kt>xy, tbioatkyl, N'R^.Rt and ^^R5CORs. aad, 

10 WhetB Ej is selected ftxmi aSsyJ, ailcoxy and aJkyithio, then said ailcyl gmup or Uie aikyi groBp 
of ilie alkoxy or sikyjtbio is prefembily seiectssd^ firom Ct-t, aficyl (mcladmg tsr^nchtjd and 
^bmsched aJkyl* substitated and uasub$tituted aikj^, md cyciicmd sc^'clic sikyi), piefei^biy 
satwatsjd C}-§ aHsyl and more psefetabiy lowr al&yl i» a pnefeiTsd eisbodiinent l^i is 
selected tVom substituted alkyL partlcuJaffly haloalkyl (Imdiidng C^}asti ^yialkyl <mdiu3i«g 

20 Bi cme embodiinent Ri is selewed from NK«R? whemn Kg is pi»ferably selected ftom H and 
aikyi (prefenibly tD, and 1^? i& a substituted Mkyj grtmp xeprasented by (CR^RjoVRi}- svfjisi^in 
R.; and Rjt4> arc imfep^tidentiy selected fmm H, md Jiryl (pi^ferab3y from H and ^Ikyl 
m(m pMerabiy B\ u is selected Ijresm I to 6 (pieterably torn 2 to 4, imm 
p«fambly 2), and Rff iis «eiected fmoi arj?! (indudtisg hetemaryi), CORs, COiRj, CO^fRJ2El3, 

fS CONR5NR}2Rj3, NRj^Rj;^ (including NH^, monoalkyj :«n5nn md diiillviaromo), 
NXsC0^5R,2H^^ NRjCORj^, NR^COsRs smd NR^SO^Rs (and prcferabij from ani (jnoiudtrig 
hcfcrojryl), NRk^R, {uKkxlsng NH^, nionQfiJlyl ctujjmi and divjikykarapo") NR^rONP.j.R;^, 
NR.'XjK-, Xr<,CX>;Rj anJ N7^,SO-R.^ ^'Ku-n ar,d air a.^ htfiCiufceifojtc uoftn.d aiid 
N\ neii'in R., a^d Rm .tj n cjeic- OtulU > f t allvi snd arvK cr ',shf Jt- K,: and Rw 

30 dis It! aji t,N'Rj;;Ri3) gfoup, Rj; .iud Rr^ nia% do uaicd to fonn a hoterocvLho gtx^up, or 
w))er£- Ri? md Rx-^sr&'m a (CONRsNRisHis^^iJip, R5 md Rn i»ay be iinked to fomiM. 
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In liic coinp:>UEid>i of tonmsia (I). R2 is substituted ansubsiitoted tiry\ (inckding hetsTOsryl) 
attacjjed v;a unsLimraicd carbon atom, Prefe-rabjy, the aryi group is a S- or 6- menjbered 
mQjiocyciic aB^yl gmi^, 

5 Prefofii'iU ^1 s a !ieEOHi<jTU group arc inerVKtHv a betcsOtiU'l gtoup svhifb i& iktatl.cd tn ihi. 
pymisidine ring of founola (I) smh that a hetoatOT'* is adjacent to Uie unsai orated casbon 
atom attiichfcd to said pj^tnidine ting« Prefexabiy* R3 is an ISf, O or S-coataimng heteroaryl 
group, Ks ujay cmtm one or mare heteroat«an($) s^ecied fcotn N« O and S, 

10 It is prefenxsd that the afji (indodissg heteroaryl) group of R2 is iiot ortbo,mho-disabs{ifuted. 
Preferably, Uie aryJ (including hetea-oaiyl) group of Rz is ttot sul^timted at either or&o 
posjtioti. used berdn, rsjference to ortho-sabstit«Aioa oi" the group means tl^ ottfio 
positions of the R3 groap reJaiiv© to the pqinl of aaachmerjt af the pyriisldine isoioiy 

formula {I^..: 

15 

]ii a prt*fen-ed ertibtkltfnent, Ih is lielsjcted fmni tm>l (mcludifi;; Z-iuxyi), t3i)cn>( (iji'Jt'Uif)^ Z 
fhieny]), pyridy! (inclLiding 2-pyridyl), thiazoJ)! (jncludnjj; 2- and 5- (huizoiyij, pvkuoI)] 
Uncjuding 3-pyTazolyl), inaxolvl (jnduding 4-iria.'A>5)'!j. pym^lyi (jnoiuding 2-p>ii<j5yl) and 
oxazc^yi (including S'OXKZolyl). In a further esi^bodinieijt, is elected from 2-furyl, 2- 
20 Mmyh 2-tftCKoiyi, 2-jpyndy!, 3-pyrazolyi, 2-pyfrolyI, 4-tri82;oiy! aod 5-oxazoiyl in a 
preferred ettibodimetit, is sdected fmsa faryl, thienyi, pyridyl sSiiazoiyJ, and piiefcrabiy 
from Z-fvtryh 2-thiesByl, 2~lhlaa;olyl and 2-pyridyl 

Is a particslariy pr^jfe^d embodxRjent^ R2 is seJected from l-M&dyh optiwialiy substituted, 

In lix oompouniis of Tormula (1), R3 j»; seiv^c^cd from ii alk>l fint-ludatg hajoalky! i.ffarf!Oukriy 
Cr,)K hvdtox>, aiKtJX> (mduaiag OCK), liaiogen, and \0-> Pi-etc>rfblv fl, li. sojc^tcii 
from Ii CF3, hydroxy, alitoxy, halogen, CN and NO2. and preferably is H, 

30 

iu Uic cmVdsmejU R3 sdti-led fiotB aiKyl oi iilkccv, lhi.n said .jiKyv roup 01 iht: 

■alkxi ffoup of said alkxxy is jireferabiy C'r?? alky} (including bmiched and uKbrsnt hed aikyl, 
substituted and tmsabjiJituted alkyi, tmd cyclic and acyciic aikyl), preferably saturated Cr& 
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Jn the compounds of lowmU (i), i^ &e1ec{$jd ftx>m H, alkvi inidudmg Diuiched md 
5 unbxanched 'dlyh subsututed and u»sub«tiruted alk>i asd cyclic jind acyeiic alKyl), sr>'J 
{incKidirig heUsrosryl)^ hydjroxj, alka^y, atjJoxy, thioaikyl. tlno^'l halogen, CN, NO2, Ct^&i, 
CO3R5, C0NEfiE7. CONRsNR^R-, KR«3^? anciuding NHj), mjCOJ^R^RT, NRjCORo. 

10 Whoi^? R4 ts ^.elected fix>m alkvl, preteiablv Ri i& Cj-^ allcyl (mdiic^ng branched and 
uiiHiaiuhcd alkvi, s«b<>t!ti>tcd :mii m'^nb^t^iut^.'d dkyi and i yCiu «nd acyvijc alkyW prefeubix 
satLuatedC^ » .dkvl 'im' moie pro^etah^ 'ii\(,f t .ilKsl la one embkH.hmonl R.^ ^ele.ied irom 

t'nsubsmmea .nyl {jncludjng haciO{ir>]} c>s,lo?kyi uon ajtsmatjc bticoi.j'C^sl V-O R-s 
COKRs-R?, CONRgMlfcRT and C(-NR0NR^R7, prefciably m}i ^infliiding fiewoajyn ard 
C0?JIWR.7, TOOi^ pi^ifmWy aryl (including heteroar^i) In an <2]t«iawtne embodjmuit, R4 i§ 
selects from substituted alkyi, particdarly haloslky! (mcludmg CF3) md arylalkyl (.mciudmg 
heteit)arviaikyB, au alternative mbodiment, fU is selected ftKim unsubsmaied Cif sStyl 
tpreferabiy satoj^ted: Cj-^ sSk^l% 

m 

In one embodimei^t R4 is selected from II, alkyl (mcludifig as^idikjl (mciudmg 
hetaosn'Mkyia halogmx CORi, CO^i. CO>3g<^7 md CONR^NRt^R?. pisierably torn U, 
aikyi iiueJuding atyMkSfl (incltjdjng heteisarylalkyi)) mvi halogen, a»d preferably fron? B, 

25 LWht- cnmpoujiii oi Uf.n Uw^nd \ ^i^- j sd* f cna.»Ti*U !>e!eckd rom 3i aikyj 

(mdidiiig bi.uii.hcc' >md tibi^ncbta ilkvl, sab«smicu vind utMibslixiueo a'A\\ cyclic, and 
i^y^^iii, alkyU sne cjivi (moiudjng hetm»ar>l), oi where imd R7 arr m anv \R R g.roiip 
ma Rt «i«iy lie linked to t^um a heteiocychc g^Qxtg. or whcje Rs, 11^ a«d R- are m « 
CONRsNR^R? ^oyp, R5 and R^ TS»y be linked to form a heterocyclic group. 

W 

In the compounds of fmiBula (I>, Rjj and R^ aic mdepet^dafttly select fmn H alkvl 
i including brasched md unbm^chsd alkyk snbstituted sod uasubstrtuki cyJu- ind 
•icychc and *ifyl {mcludiug heieroarylX or where Ru sad R33 ^« in As.y NR. -Ri ^oap 
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R;^ iirtd R,- m;x) bt linked to i > " ! e.t (.Wv ^ £ vco ot where R^, R-j and Htj aic in a 

Ii. liif t <.nTif>^iundi of iomniJa (f). Kg is fceJectvd imm dkyl (mcludiag bmciiea srnl 
5 uiibrmjd^ed Mlk>J, snbstituted and unsubsdtoted aJlsyl yyclji" and a.e>'cl)c alkyl) aiid ^1 

Whete Ks to Rio, Rs^ md Rjs, isie independent!}' selected fnm alkyl ]|>n£;ferab|> Rj to Rio, R12 
aud afc sttdependeaiiy selected from Ci-§ alkyl, preferably Q-t, satunited aikyl and more 
10 piefBTiably tomlowe? 

\\'heie Rf and R, f« and Rr, aa' Imked k> form a h^erftoydic riag, sajd heleiocychc rtag 
may b». satiuated paTUaUv 'mi^iuu^ncd f<r ammatjc '^nd is prcferablv siiifuraied. Said 
rcterot,><.Iic img jp i«ct(.iably a v " vikpi \. j ^ .abiy a *^ or o-nuinbcred mig, 
1 5 i^nd maj cor.iaju one 01 moiv fut thei he>.ca->a*oa>i,s» ) prt;l<>ubK sek'CL^d iwm N. O aiHl S 

■\^'hesEt; m^d or R5 and^ia. ^ Imkod io fonji s hei«a\Kvcbc rtrtg, %md heter<.)c>cJtv nng 
may iK ^atiERUed, par^aUy unsaturated or arosiatk, sad is piefcrubh satui-^ited, Smd 
heterocyclic isug is prel^bly s 5, 6 or T-wmbcred riag, preferably a 5 or (^mfmbei^d rmg. 
20 mtd may cfmtain otie or moi« faitherhetei»^om(s} prefetatoiy selected from N, O md S. 

!fi a particularly piijfetre4 embodinjsnt of the mvesuon, il^e eompotjsds of Uie present 
iGventtoft are sclwted fromi 

2-fcfh\ l-4-(.^ pT.iHi 1*! 5^"n\? 2-dip\iHr.'dinc, 
2-mv.thyi-4 (2-p>nd>l>TlttUJoC3 2-dlp\riniHLm 

\H-.-H^ctrox^olh)l} I C ^> ''■^^^ '\t ^-j ' 2 dlpyrimidjue-2-8mine; 
JO 2~AS5oprapyi-'4-(2>p}'ndyl)thteso[3,2-djpvrirtt{dme; 

N-(2-metboxyethyl)-4-(2-fiiryl)thienQ[3,2~d]pyTimtdj«e-2'a5^ 

NNN-dimethyl-4-(4-methyl-2~^3a?oly1>tiTii»jnot3.2-djpyijMdifte~2~am 

4--(2-inn'l)(hienoP;2~d]pynmldme~2~aiiB«e, 
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2 •etiltyl-4-(4-methYiO- ' 1 <i' !^ c- " spvnmidme: 

XN-dimetlJy^445~me^hyi-2-pyndyl)^hie^o[3,2'41py^H3ddi«e'^2-a^ 

2-cyi.lopiop> J 4-Q-thia^oi>3)tim'no[3,3 djpjrimidjne, 
^ vti!\i t (0 methvl r;-p\TTd>}UhtenOi3 2 <jjp\jjniid.i)C 

hydm.\>riethylp>'m->bdin-l-% l)-4-(3-thiazoivj)thit'au[ 3.2 djpynixtidin.®, md 
2-(2-ch1oro^yih4-(2--tbias:o]yJ)thte]ao[3,2-d]pynnjidlne, 

\\'he?^ chn al the corapoUitds oi the pi\ tint in\ eni)o« may be iti tii^i form of a racenat.' niixtmie 
ot pan"* oi cnantiomei^ or in enanUommcaily puie forni, 

Acccirdifig to a further aspect of tlie mventjoij, theves i& pro\?ided for use iii theiapy » 
20 eampouftd of die present mvcntioii, car a phannaceuticaUy acceptable salt ta prodmg 

The present inventscn msy he empluved in teipect of a bujnaa or atuma! subject, morti 
prefc^abiy a maiiimal, mote prefenb?v a buiia"! Msb'ect 

25 

rhc ai<-Oidu!> oi paUicuW mieiei.1 a'^- lOv ^ > fK N-vHr.^; oi pun ic vci^pioi^, 
jMrti'Tulari) <-!denif->iric tv«.eploi«j jiid . iOK ^).nu<. I'u'ui^ ad*, vcm-^c ?ccpi'>if maS be 
V^ene-i'CuOi ihest may lochide movement disorders '^ncn a- T^t^n oxCt dikCd^K tini. 
ndtKcd ?arkui!^omsiu, post-e?icephabt(C Fartosomsm, Parjkiiisuju^ro i'-i<!uv.cd b;; poi^ciung 
rti ifof e"<.arapie MPTP, mangane&e, c^on moaotsde) aiid post-tfriiunrfUv, P,^ri.'nson ^ di^ca^c 
(puseh^dmni spdroTO). 
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Other nit'NUUCM lissviuv.s m -^ni u ijnae ioceptor^. may he oi h^n^hi 

5ricludc proEre-p?"^e ^uperra>- e^.- iLTursi.' s 'Juf*i'^^ rnuitjpk sv^^tem atroph)^ 

totticobasal degeseranua, Wi .'TA n-iw Hi' -'-or c ii-t.\^sc progrt-tMv.^ p^HltviiJ 

atiophj, Dopa-fespoasive dystoaia-Parkinsom^m, spasttciiy or oilier disordcrj. oJ: the basal 
5 ganglia which tesyjt in shncmml mmemmt or postuie. Hie pjsssent ioveatjon may also be 
effective in treatmg ParMnsou's with op-off phewomena; Parkinson's with freeyang (end ot 
dose deterioa^sticsi)? attd Faifciii^' s v?i^ pssonan^t dysMit^m, 

The coiapooTids of foTunuta (I) may be used or admiflisteted m corabhiadon witli me or 
10 moie auditjuiiai drugs »jseful m the trcatrpeni of movewnt disoidm, such as L-DOPa or s 
dopamiije agomst, the components being m fee sam^ fonaiUatioa or m separaix 
fotrnttlstiom fo*' adimnisttaaon simidtan 

Odi« disoiJci's m v^Oi^l tIk ^-k w\ri ^ i ps nne rcx. -piu,^ jxmjouKirly adenosine receptot& 

IS and moi-Q paiticulaili adcflOMfic A^^i .CvCptuus may b? bewfiosal include acure aiid chrome 
p^n; for e^axaple ueuiopatluc poifl. cancer pmx^ trigeaiaBai ncmtgm niigrame *nd other 
condjuoos associated -mth cephalic pain, primary and secondary hs-peraigssia, 
mflamniatory fm, nociceptive pain, tabes d<^alis, phantom limb paia, spinal toi-d mfmy 
pain, cenirnl p«e, post~he3|»ettc pain md UfV pain; affective disorders includmg mood 

30 disoJdters such as bipolar disorider, seasosai affective (Joinder, depiession, Juawe 
d^ression, atypical depsession md monodeprcssiye dise^©; cent3Eal arid poipheral nervous 
system degenerative ^sorders including coiticobasal degesieratioa, demyelmaung disease 
(mnJtxpie scleiosts, disiseminated scletx>s»s), Freidnch's ataxia, motoneurone disease 
^.amyotrophic lateral sclerosi'^, piojref;t.ive buJbai dtiopby), muitipk svsteni atrophy, 

25 myelopathy, radiculopdJhv, pcupheial nvjumpath^' (dubcttt. ^(.^un^paihv labes dorsalis, 
drug-induced oeumpathv, %uanm\ dcticieiKy)> N\..!£;rn»c inpuh eryt^iurei^toi^^ 
gninul«">rnatonN diM^ase, oin'O pon^o-cerybe.'d" .^rophj, piogres^ijvt p'lihddl atTophy, 
pb'L.i'esSi^'c supa-uuiciciiT paJsy, ^a&ticjty, i-cht^oph^nia and reUSed pyshrfi-e*;, -.ogMlne 
di^sotdcrs irvludiug dtmontia, Aizheimcrs Disea&e, Frontffcnjpt^nd derncntuu mtiitMniaat 

30 deuieMia, AIDS dementia, demenua a^jsociated mxh Hanling^ns Disease, Lcw> hady 
dbjsentia, senile dementia, age-related meaisory impaiOTicnt, cognitive itapairmeat 
asisociated with dm^entia. Kot^akoff syndrome, dementia pugilans; attention disorders snch 
^ atteation-defiat hyperactivity disorder (ABIK)), attention deficit disorder, mmttnal bram 



dvfjf unction, binn~iriiured child sviidrome, hy^widnetic leac^jon chiidhjvod, and 
byperactnc; child syndrnrri^ cctnrd nemms system mjus^ IncSuding fdUiiiaijc bnun mjurj, 
uemo^^iif^trv (sutRi^ai i d^i.n.., fku>op i.ivcnon los head luiar), ifa?td n3traa-.miai 
pi\<^SriJT«, c«r<.*br,'ii oedema, .'iulro/vephrdui, spwr^S coni. injuiy; oercbrai isdii^emia ^ncludmg 
5 minsieuT isd'iaenuc attack, stxofe; (ihro^iibotjc stroke, ;<5chacmic smkc, emboi'o stroke, 
iv£ieuwfthagK stroke. laeurtar stroke) subaiachnoid haejiion-i^age, cerebral vgsoi.pasm, 
ntjuraprotEfctxon for stoke, pen-tjst^ ^hjxia, drnwatug, caixiiac arnest, subdural 
hseii?atoi«8; myocardial jschaoniaj wmsls mihmmw, sloap disoudeifs such as hypersomnia 
«cd aatcobpsy; eye tiisorders such m nethial ischaeiam-mpeffitsion iajury and diabetic 
iO nearopathyj cardiovasailar disor^ such as claufKcatio^i ajad hypotension; md diabetes 
and compljcatiojis. 

AccoKitag to a ii3«thef aspect of tiie piresent invention, te« lis provided the use of a compound 
of iJie i^sent invention or a piiaaiiacsuticitily scteptabiy Sitk or ptpciiig th^eof in tbe 
15 manufactare of a taedicantent for the tjxjaimeui; or preventiot! of a <fisor4er in wbicb liie 
blocking of purine receptors, pM^cjiilarly ade^josine iieceptcKfs aad xntffe particniarJy 

receptsorss may be bsneficiai 

AccoTSimg to a futthar aspect of the present i»v«itioo thms is provided a ajethod of treating 
20 Of peventing a i^scader in wMob &e biocMng of ptirine recs^rs, particwiariy adeaosine 
recepifxs and moiss particaiatly adenosine Asa receptors, may be bejieficiai, the method 
qomprising admiTsistraUon to a subject in Beed of such treatmeat an effeciive dose of a 
coxiipound of the present invention or a phasmaoeutic$l1y acceptable salt or ptodrng thereof. 

25 The diwder may be caused by the hyp*s?fimctionmg of the puiine reci^Jtoi^. 

According to a further aspect of the present inveniton there is provided use of a compound 
of tije present invention or a phjttmaceutically accepfe^ble ssalt or prodsiig thereof in the 
ma«ufacttit« of a medicament for the treatment or pticvention of movement . disorders in a 

10 siibject. 

Accordiflg to a further aspect of the ssn^ntion t^ei© is provided a method of treating or 
preventing move^,nt disorders comprising administration to a subject m need of such 
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treaimeni an effecuve ikv;e of a eompousd of the present itwefltion or a pbatmaceutiealiy 

acceptable salt or prodrug th£?reof . 

Accordu^g lo a furUjer aspect of the inveation there Is provided use of s coinpou&d of ihc 
5 pj«seHt invsntioi) or s phannaceutiicaily acceptable salt or pt^^g thereof m tJie 

According to a fUxthear 8spe&t of the iavestioa th^ is provi^ a method of iiewroprote?:tiott 
comprising adMmstration ft) a subject in need of such treatmeat m effective dose of u 
\0 compound of the present mvsutloa a phaomceiit^qsliy ac^sptabje salt or|jro«&iig tJiensof. 

The. medjcament far or raetkxl of jieufoprotectioa miiv be of use in fee teami-em of 
subjects vvho are sufferiag &x>m or risk from a aeiirodegenerative disorder, such as s 
moveaaettttasoadlerv 

m- 

Awo9?diag: ixi a fuilher;as|i^ there is pRWded a method of prsparmg the 

novel compowds of the present mveatioji. Compounds of fonaula (1) aiay Ise prepared 
jKscordtsg to co«ve«tioa3^ 




Compotmife of fonnuk (i) are p!^pajx;d from hahdes of fofnuUa (2) by stand^d methods 
such ^ acyl coupliag resctions which may be advantageously carried out in the prejsence of 
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a catalyst such as a palkdiiim catalssf, T.-e aryl coopbue rc-action Biay be c^inied out. hy 
reaction of a haBde of foxinula (2) with, un ^^ar^fic, an aryl or Ijeteroanl iriaikvlun 
tesgest, m aryl or heteroaryl bonsnic acid or boroaic ester rcaf:en{ or an aryl or heieroaryi 
zinc halide reagent according to metiiocb described t» the iiteratme. Suitable aryl or 
5 hetetoary! tdaJIcyl tiis, boronic add, bcsmnic ester or m^c halids yeageiits are ei&er 
coii5jam:ially available or may be pepsied by statidawd ilteratia© methods. 

HaMdes of fotm^ (2) am eitlier Mown m the liter^£tut« ot may T)e pfepm-ed from 
Goxapouads of toiek (3) by standaid methods, for esxan^ie by iteatment with a 

10 chloruKitiiig reageTii sucii as POC!l=. Compounds of formtiia (3) are dthsr known in the 
iiteraiore or may be prepared from cornpoands of forroula (4) by stiKidard methods siicli as 
ircalmeat with an appropriate ester (RjCO^Et) xn tJie presence of a suitable base such as 
NaORt or by treatment with &n appropriate anhvdiide (RjCO)?.^) in the presence of a base 
such as El)N followed by heating ir. the presence of a stronger base such as NaOH, 

15 AUema^vsly coiupounds of fofxauia (3) may be pnspaied from compounds of fonntiia (5) 
by staadaisl iiiethod$ Mcb «^ Usatnisct witib m appropriate nittile (RiCN) in the presetioe of 
d$y HCl gas, Compowrtds of formula (4) and formula (5) are either knowti in the Hteratare 
car isay be prepared by standi istgaiod^. 

20 Compottiids of foimtda (I) wbsjr« Ri is NRgR? m^y be prepared fix>m compounds of 
forroala (1) whet« Ri is baioges by staadatd methods such as reaction witb m approptiate 
aittine (R^.R'jNH). Compounds of formula (I) where Ri is halogen may be prepared ttom 
compounds of formula (2) where Ri is halogen as described above. Compounds of fcamula 
(2) wbej« R5 ix halogen are either known in the titmture or may be prepared by methods 

25 aiialogot^ to iJ^ose described is the literatuis. 

Compounds of formula (1) whei« Rj is NR,CONR.sR7- NR5COR,, NR^CChRs or 
NRsSOjRv; wherein R5 is Himy be prepared ftom compotinds of fonnula (ij where Rj 1^. 
NH2 by standard methods for example by tmstment with an appropriate isocj-anaie iRgNCO 
30 «r ^^NCO), carbamoyi chloride (lt^7NC0Cl), acid chloride (RsCOCl}, chiotoforrsmie 
(CICOsRa) Of stUphonyi chloride (CISOaRa). Aaalogotis compoqnds wherein K5 is adkyl 
may be prepai'^ by initial alkylation or redocUve alkyiation followed by seactjon with the 
appropriate i^agem as described above. 
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Compounds of forinuia (0 ss-he't- R !i Mi: uia> Ic pu'pjrod trom cor«poiiiid5 ot fomiiiK'i 
(1) where E; w halogen mhci .1 r^'c iiisphiLense';!, vuh isnniunu or b', a^hL-aon wilh an 
appropriate protected amine, for cxampk 3,4'(i!ntelhox)'beiis>kmme, foUo\\c4 hy removal 
5 of the protecting group, if desassd, by treatmest with IVA, 

Compounds of formaia <l) where Ri Is hycfe-oxy, aScoxy, aarylosy, thioailcyl, Uiioaryl, w CN 
inay be xsrepaitjd from co«3|«>»n«fe of fcatauia (1) where Ri is batogen by direct 
djspisKjfismeRt an aj^rqpriate tiudeophtle su<^ as wator, m alcohol thiol or cyanide in 
10 the presence of a suitable base. 

Compounds of formula (1) where Ri is CONRsR? or CONRsNRfM-i may be prepared from 
compouiids of foTtnula (1) where Rj is C0:-R5 by standard methods such as reactioii vvith an 
appropriate smmc (R&R?NH) qt s'absiuused hvdni/nje (jr^NRjHE^iR?), gather dtmJtly or in 
15 the presence of a sattable reagent such as trinicihyialuniniium. 

Compounds of tormuia (i) where Sj is COR5, wherein Rs is H, may be prepared 6rom 
compounds of formula (i) where Rs is CO2R5 by sta«da«i methods such as reduction witli 
an approptiaic redwrng agent sueh as DIBAL at low teraperature, Cojspounds of fcmTiitila 
20 (i) wh£sre Ri is CORs, whsaceis Rs is alkyi or aryl, ir^ay be prepared i&om con^potinds of 
fostnuia (1) wheie is CORj, wtorein R$ is H, by standaj<l methods &t«5h as iiiitiai 
treatnoent wjUj: an appropriate aikyl or arylii^um Giignacd reag^t, Mlowed by 
oxidatioa. 

25 CoiXipoimds of tonnula (1) where R( is CO2R5 «say be prepared acccasltag to Reaction 

Scheme i by the methods descnbed above. 

h\ a compound ol iorrriula (li 5S. aikvl ov aryl or where tbe group Rt contains an 

alkyi or aryl substitucni. f;;e alk>i or aryl grcip raa}- be substituted as defined abo\e Where 
30 the alkyi or my\ group is substituted by a reactive functional group it vvUl be appreciated 
that derivati^tion of tfce reactive functional group may lead to a wide variety of addittonal 
substitaeat groups. By way of «?xamp3e wiiere ^e alkyi or ^yl group is substituted by an 
amino group then the amino group in&y be dettvatised 10 fomi a mono- or diaJkyktrsiae, 
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iire-a, thiourcd .»-mn.ic ^^u jT,^te o- M:Ipho«armde by the use oi, s'^ndani '■exttons sa*..! as 
LhO'iC u,.'Si.i!bocl abtn^ vMseu f\ m arvl group iS subsuunctt b) r -amino gronp m 
msc\ advaruageoui to ptotec* ihe a. ;u<i e: ^.f (Uinng tfcc -syoihi-^isi hs Ux^ Hh^ f»t ^ 
.tt'httaiti prok rimg group %nch s BOC git>ap The {m"*l«GUi5g group Tnsjj then he 
5 itfnuiv^d a<. the ai;^ropdate step in the synti&sis, by stisndaiU methods such as (mitnient 

Compounds of fonatiis (I) wheie is halogen or NO2 jnay be prepaisd Ivom. compomd^ 
of formula (2) wh^ is batog^ or NO2 ^ described above. Compounds of formtila (2) 
10 where 5s halogen or NO2 ai» either kaowii in 1h& litea^ure or n^y be |jtepared from 
compounds of fonauia (2) where is H by staudsrd litcinaJare methods mdti as 
haioi^atioa 01; niteatton« 

CompCiunJb ot fonruk (Xi '■^heie R-s '5 r^d^o^^y, alKu\y ox cy<i«o tna> be pitpaitrJ f3\^in 
15 compounds of tormula \2) vvKe^^ R is -\dto\s ft1Lox> 01 i.-yaiio a5> de.vcnbe-d abosi: 
rVimpoitnUs of fmmaJii ere R !^ fi\un^x> alko\_v ot" <^yi»no msiV be propanxi horn 

compounds ot formula (Z) where R^? js halogen b\ standantJ literature methods such as 
nisclesophilic djspiacemeii$v 

20 CoGi^ounds of ttoiuJa (1) wh^^ VL4 is arjfl or heleroaryi imy be pmpared fo>m coinpouudij 
of forxRuia (1) wher^ R4 is halogen fay standard njethods such as paliadituB catalysed aryl 
c»upimgr»acfdoRs ss de8C!nbed«lK>m €ompoMd« of is halogen are 

pj^ared from cwjipounds of fammia (2) where R4 is halogen as described ^ve. 
Compouatfe of formula (2) where R4 is haiogen are dltjer known in the lit&ratoe csr 

25 pupated hy imihods imalogous vo those defsctibcd in the iit^a-aiure. 

Compounds of formula (1) where R4 is NM.: am ptepared tmm compounds of fonmila (I) 
where is NO; by standas-d xaelhods mch as teductjon. Compounds of fonnuhi (I) where 
R4 is NO2 aie prepared from com{x>ur!d,s oi' formuhi i2) whci^s R4 NOt :is descntx^u 
30 above. Coinpoundbj of fomwlj^ f2) where R4 is NO^ are eitticr icnowu m the Uterafure <5r 
prepared by na^teds asalogous to those desoibed in the hterature> 



iNRsSO->Rj \-vheisin R, is B may he prepared from com^wunds of ftvinuiia {)) svhoic R4 n 
NH5 by .standitrd mcitiod^ fo: t.'\a.np.c -n- !no,x> > r auCkyi^sijon, icducti\e uUqViti<-)n or ijy 
treaimejii with stj appiopnate ii^iVX-iiuSe i^R^NCO 0^ R7NCX')), (.-arbaxTioU chlou'de 
5 fRf^R'NCOCi), acid chlonde (R(,COCn, ch}or-uumj;e (<.iajj;R,> or ^s^lphonyl chioridt 
(ClSOsRg). AixaJogous compounds whercin is aikyi imy be prepared by initial alkyiadoa 
or risductive glkyhtion followed by ji&actioii mth the appmptiate reagettt as desctibed 
above, 

may bs pcepared fesm eois^uncfe otfomM$^ (2) whefe R4 Is H by sMar4 iiiieM^ such 

15 Compounds* of fosmuta {\\ whtTC R.i is CC^R^, CONK^sR? o: C0NRiNR<,R7 mav be 
prt^psired (torn compounds oi fonnuki (2) v\hefe B.^. is COjR,v CONR^R'' or CONRATlsR- 
a<: desonbcd <^t^tHi. (\-rnpv"-unvis cA fonnuld (2) vvh£"<; R4 t? COjjRi. ot C'OKR^R7 msv he 
pt^epars^d t!t'i-5~- ^ ' iMi-hdw ut 'arniuki {S) wh.Ti. Ri naiosyn by aUndsrd metjiod'=; sucb as 
palladium catalysed caiDonvlatioa xeactioas in the piXiseoce of an appropriate akohol 

20 (RsOH) ot amine (HNReR?)- Compoiaids of fonaaia (2) whens is COMS^R? or 
CONRjNRfcR? may be prepared from con;^t«ids of fomiula (2) where R4 is COjRs by 
standarx! methods soch as^ rssaotios w|:^ a smtabfe amine ^BNE^?) or bydrazit^e 
(BMRsNReR?) derivativev 

::*5 Compounds of formula ( I) where R4 is cyaao laay he prepared fwm coiapoands of formula 
U) where R4 is COKR^?, whereto R$ aad R7 ^ both H, by standard iUerature methods 
spch as iMiydi-atiom 

Compom^d^ of foritiuia (I ) ^-vbeii. iU is h\droxy, alkoxy, isryloxy, ihsoalk}'! or Jhioaryl may 
30 C»e prepared by ^landard !iteiatuie njcthods* teosvn to uiope sjkiilcd in the art. Such standard 
methods may "mc!t3de treatment of a compound of foniiida t i) ^vhert; Rj is hafogcn wsb an 
appropriate nucieophilc, Alteroatively eompoimds of formula (1) where Rj is hydroxy or 
alkoxy may be prepare Imm a compound of forniula (1.) where R.% Is COR5 by use of the 
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Bayci Yilhger rsacttoa, followed by a hytlrolysis step and foMowed, jf desire!! by an 

aikyiaiion step. 

Ac4;ordiT5g to a forther aspect of the ittvention, there is provided -a pharroaccuticcai 
5 ccanposMoa comprising a compftund of the ptesest investioB in combifiation wjth ^l 
pharmacetJticaliy accept^le cairita: «»• ©xdpieijt ar^d a laetiiiod of maJdug such a 
composi^oiij compnsmg combktiag a compound of the pi^sent isvention with a 

10 The pharmac^tsc^ compositioas employed m the presetn mvention comprise a compoiiad 
of the pn?«ent mventiott, or phannaceuticaily acceptable salts or prtidnigg thereof, and may 
also contiim a ph;mTiac-eiitii:ai1y acccptabij; carrier and opdonaJiy other ti\erapeu{ic 
iagredients fcnowa to those skiUed m the art. The tetm, "pharoiaceiiticaliy acceptable 
salts", refers to salts prepared from pharsj^qeatlc^ly acceptabie noft-toxic acids iticluding 

i.S inoj^auic acids and organic acids< 

Wbei^ the compounds of the present invention m basic, sails may be prepared from 
phamiaceutieaily acceptable iio»-ioxk aqids iadadssg isotgajiic and organic acids. Such 
acid« iadiide acetic, benssfoesJsJtfonip, ben^oio, camphorsatlfoiiic, citric, etbsnesulfonic, 
20 fsmajiCf gluconic* giwtamSc, bippmsc, bydrobroroic, hydrochloric, isfetbionic, lactic, .maleic, 
malic, mandehc, methanesalfonic, mvicic, aitric* pamoic, pa»toihemc, phosphoiic, succinic, 
sulfunc, t^irtaric, oxalic, p-toluenesiilfoiiic aad -fee Paxticulsriy pi-efcrred are 

hy<feochlonc, hydrobronaq, phosphoric, and sulfuric acids, and most paiticularly ptefen^ 
is the hydi-ochloride salt. 

25 

Any suitahie route of adisinistratioa may be employed for pnjviding she patient aii 
etfecuve dasiige of a compouad of tl>e preseiu invention. For exaiuplt;, orai, rcatd, 
paretJterai J^intraveaoiis, intxamustiular), transdemai subcutaneous, and Lhe like may bs 
empicn'ed. Dosage fonas inctode tablets, Iroches, dispersions, suspensions, soiutions, 
30 capsuJes, patches, and the Hioe, Tlie most suitable route in a«y given case will depend on 
aje sewfity of th«3 condition being btss^ed, TTie most pMmed route of administtattoa of 
the p«se»t iavenlion is the oml toute. The compositions may be coaveniently presetited is 
tioit dosage form and prepared by any of methods well known in the art of pharmacy. 
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in practical u?t; c^e cj'- -r>vv_ ui- uf tae i'lescn' in-^.-^-- son ^-'t!^ be rojnbucd tht< yctue 

ph^iuoaccurcal t.on)p<3uuJ.ir.g :tc^.tjt^ue^ The cinnei niay ial:e a wuio vanciy of hnms 
5 depending oo ti[-"e form of prepajatuni desired for adn^iiustiatjon c g. om\ t parer.renjii it\ «,', 
ifltrAvcnoos). la preparing Use cotnposiiioas fot oraf dosage fomj, ony ol the usisal 
phatmaceutical media may be employed as caniers, such as, tor example, walsr, glycols, 
c»ls, alcohols, {lavoudng agents, preservatives, cobuiing ag^ts, and the lilce in tlie case of 
oral liquid pcpparsticsis {such as suspensions, soltitioM aaid eKxii^i) or aefqsok; os carriers 
10 such as starches, sa^rs, micro-crystaUine cellulose, diluents, granulating agents, labricaats, 
binders, dismtegiaiiijg agents, and tlie Uke may Ije used in Uie case of oral solid 
nreparahotts such as, for example* powders, sjapsuiejs, and tablets, with the solid oral 
prcparaaom being preferred «>ver tfee Bqoid p3fepamtion&- Tbt most jnefetted solid oral 
prepar ation is tablets. 

IS 

Because of their t-av>c K)i ailiiuiistiation. tablsJs and capsules represent fhe most 
advaniageous oral dosage unit form in wiwch case solid pbamiaceaucal caiiierf> arc 
employed. IF ^sired, tablets tmy be coated by ^i(^d aqueoos or no«-aq«eous 

Is addition to tlie common dosage forms get out above, die compounds of the preseni 
invention laay alj^o Ise ^iaauistered by controlled release mmm and/or delivery devices 
such as those described in United States Patent Nos.t 3,845,T7Qj 3,9l6,899i 3^536,809; 
3,598,123; 3,630,300; 4,00S Jl 9; 4,687,660; and 4,769,017, tiiedisclosares of which are 
25 lierefey incorporated l>f reference. 

PhaiiuaceaJical t;oitiposinorKS etnplo^c^l a tl-^ prcfcrsl nivemioTi ?uiubi« fo*- nrol 
adniinjiStration imy be pre^crtcci i.-.'-.^iOtc onjK bud- capsule?, cac!jet.>, or ubU'ts, m 
Hotosoi ^sprays t^ach CijnU^.iriji nfcce-.^-v. '^eJ ..n^o^^T ot hcIj^c iftgrcdienf i5 d powde^- 
30 or granides. a .solution or a suspeasjon in ixxi .^ucoiis jjqmd, an oii- in- water enuilyoj), oj a 
watcr-ifi-oil liquid emalsion. Such compositions may be pnspared by any of iJie methods of 
phai-msK^y, but aU methods mciudethe step of bringing the active ingredient into association 
\vi{|i Uie earner which constiuites mt or more necessary mgtsdietiU. In general, the 
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coiBpositions iiTri prcpareij b> ani!^'onT!l> and iTKiLiuK-iy adinixlng tlie active ingmdient "S ilh 
liquid C'iirners or finely divitied solid carriers or botii, and fte«, if necessary, shaping ihe 
product into Jie desired piesentaUoa , 

5 For example, a tablet m&y be piepaisd by coin|}rBs$ioft or aioalding, t^doaaJly with om or 
more accesscsry ingnsdients. Compiessed tablsis jmy be prepared by ccmptesslng in a 
smiabie machine th» ^c^ve ing^^iieat m a &ee-fiowiag form such as powder or granules, 
optioa^y inixcJd with 8 faiuder> a lulaicaM, an iaett ditoeni, snd/or a surface active «r 
dispea^iug a^t MoisJded tablets ir^y be tsade by mouJding in a &«itabte machine a 

JO imxftire of the p&wdered cotnpoaad moistened with as msrt liquid <fii»eot, 

The iaventjon is ftuther defined by referenL-e to the foUowing examples. It will be apparent 
to those skOied in ihe ait tliat nK^uy tnodificaiions, both to jaaterials and meUiods, may be 
prscdsed mthoat slepardtig fejm the poipose ^nd iBterest of this ;in¥«stt«n, 

15 

Sy a t be tie Ea»mi>l«ss : 

20 The m%eaUon is iUostrafed with i-eferCTJce to the following ExaiBpies. as sef out in Tahie 1 . 
The syntheses of the Exarapies are pesrlbraied using the general Synthetic Methods 
described i^erciaafter. The Method used for e^h l&tample is given in parentheses m coiuiBja 
I Of Tabie I* MalyticaJ d^ ate gi^en in: Table 3. 
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(E) 




N.N-uiuu:.ihy!-4-a-thienyi)thieiio|"3,2-d3pyT3midine- 
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(A) 
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(E) 
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l1jienyl)&jeno|3,2-d]pyrin)idifie 
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(B) 
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amine 
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(B) 




K-O-ClH-imiOazol- i-y I )prop yl j-4-(2- 
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(E) 


Q 


N"(2-hydfoxyetbyiH-(2-thteKyl)tliie«oI3,2- 


B 

CE) 




2-metiboxy-4-(2-thjcsy]}tiiia!ioi3,2-djp>'timidjne 
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(B) 
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(A) 




4>'^(2*faryJ}-2-ti3liu0miBetiiyltJSimo[3,^^ 


r: 

(A) 




2<hloro-4"(2-f«fyl)-7'it3etbyithimoE3,2- 
dlpynniidiae 


13 

I A) 


o 


7-bromn vi^tmet5o{3 J- 

djpyriimdine 


14 




4' {2- \aty\'h'K-\2'hydvo\ yethyl)thieiio[3,2- 
d]pifti{»i<Jin.e~2~3inme 



wo amsssti 



2S 
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(H) 




7-bro«io-4-{2-furyl)-N42-hydit>xyeihyi)thienof3.2.^ 


J6 
(B) 




4<24iB:yl)-N-C2-h>'d3myethyi)-7-methyithjenof3,2- 


n 

(A) 




4-(24>ertzothiopheiiyl)-2-cMorothienoi3»2-- 
d-jpyrktidjHs; 


IS 
(A) 






19 

(E) 


8 


4-(2-benzofi>iophenyl>N,N-diiaea»yitlaeiio[3,2- 
djpyrim,idin6-2~atm«e 


20 

fE) 


Q 


bAxiioxyethyUti»enoi;3,2-dlpyrimjdirie-2-amine 


ai 

(E) 




N-cn!i>l-4-(2-thjeayI)thieaoi'3,2-djpynnadine»2' 


22 
<E} 


o 


ct3pyrinudJjje^2-ami?ie 


23 
(E) 




4<2-f»rylH,HJ»f-tdme%liJue«oC3,2H3|pyxijnidlne- 
2*aiBi«© 


24 
(A) 


OCX 




25 
CB.) 


o 


4-{2-furyX)-2^Ji)otphoMnoti^eiio{3»2'-d3pydini*SiTii© 


26 
(E) 




N-ben2yW2-furyl)thieiioP,2~dlpyfliijitdme-2- 



wo missstt 



29 



21 
(B) 
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(A> 
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EtJjy!4-(2-fJi]Eyl.)thiejso[3,2-d3pyrim3di 
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(A) 






31 
(P) 




d]pyxisydiiier2-a3Jii«6 


32 
(B) 




NJ^r-<liissthyl»4-{lH-p5snE0^1~y|)thicno[3,2^ 


33 

<B) 




N^-4tii?B%M-(2-pyt9aanyi)thi<Jno[3^- 
d3pynHBdjais-2-«niiRe : 


34 

(B) 


P! 


N-(2"h3?dioxy6thyl)-4"<2-pyraziayi)tMeno[3;2- 
dlpyninidf ne-2'ami«e 


(E> 


9' 


4-<2''&ixyl>-2-(4-iaefhylpiperazjayl)fljieROl3,2- 


36 

(B): 




4-(24aryl)-2-}soj8Xspylil}iothieiiop,2-d]pyrim3dir.e 


(E) 




2-ethylihio^4-(2-tiatyl)MeaQ[3,2'dlp3«^ 


38 
(E) 




{,2iri-4-i24Vuyrs-2-i2-h>^3ms,yTnethylpyG'oUdm~l- 
y|)ih}e«uf3,2-djpynmidine 
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4~(2-fufvI)~2-iaethylttoofh5siTo}3>2<l]pyiiniitli^ 
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4^2 -fuij^'} 2- (p>TroMd1ia4-y|)lliietioP,2- 
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N,iN-diinethyM-(2'faryi)-7~nitroihienoP,2- 
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N-(2-4imelh3.iarainoethylH-(2-ftayI)tiuaaot3,2-- 
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3.(4-f24\ir)'])lh?eno{3,2-ci|pyrimidin"2-vr.!ptopanoi 
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3-(4-(2~fiiry!)tWeaot3;2-d]pyrimid{ne-2~yi)propionie 
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4-(2-furyi)-2-(3-oxo-3-(l- 
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7-ammo~K.N-dJinet!iyl~4-(2~(\<iry0thie»o[3,2- 
djpynmidjne-2-amiae 
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N -(2-dtiTWtfey}aroin<>-4-(2-turyi)ti\iefiO[3,2- 
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N~{2-chloro-4-(24wiyi)liiibB«o[3,2-d3pyriajidii5©-7^ 
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{B) 




hydroxye%1)thiefio[3,2>4]py«aadiae-2'a£mne 
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2'mctttyM-i2-pyridyl)fliieaoI3,2-dJpydxmdtne: 
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2.-K-pixj|)yl'^-(^3-'PViidyi}tii(i€tiOf 3,2- d jpvrii^ 
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N,N-diRsethyl-4-(2-tht85?oiyl)th.i«no[3,2- 
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4-(2-p)i'jidyl)tiii6ftd[3,2~d|gviiJtttdiJie 
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NH2~h>dioxyet.hyn-4H2-pytidyi)thieiio[3,2- 
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NH2-hydroxy6tl)yl)-4-(2-thi&soiyJ}tbi«ao(3,2- 
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N-f2-m€5thoxy8thy1H~{2-furyl)ihiexio[3,2~ 
d}pynmidit»e~2"?tssjiie 
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ferr-balyl (2~(4-(2-furyI)thienoL3,2-djpy££miciine-2- 
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M-(2-5«n1t5oethylH-(2-fui70tHieno[3,2- 
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dJpyamidMie 


S] 
(K) 






82 

(C) 


Y 


2-sthyi-4-(2--thi32iQly} jtlnsfio [3 ,2 -dj p j'limid i nc 
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N-(244*(2-faryl)tfeieno|3,2Hi3pynmidine-2- 
yk?«ifia)ethyl)ajce$amide 
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yla,mmo)ethyl)~3-Tnet.hy(buta«aF)iide 
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N-(2-(4~{24\iryl)thjeoo[3,2-d]p5'miiidjiie-2- 
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9-li»orenylmethyl (2-(4-(2'faiyi)thieaor3,2~ 
d]pyrimidtac-2-yla3ifiino)eihyI)carbainate 
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N-(244-(2-fuxyl)tMenol3,2~d]pyrimidtiie-2- 
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2~chloff>-4-(5-metfeyl'-2'thi»xalyi)thieno[3> 
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2~c.tilovo-4-(4,5-dimethyI-2'thiaxoly}}tliieno[3,2- 
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d.Jpyiimidias-2-amme 
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thiazGiyl>thiMof3,a-d]pyriimdiae*'2-^ 
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2-ethyl--4-(5-pheiiyV2~oxsKOlyl)ttuciioE3,2- 
dJpyiiTOdijie; 
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H^-tethyi-4-(lH-ixfiida5£Ol-2-yl)thieaof3.2- 
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N-(3,4-dlii3ethoxybeiJay}H-{2-lhiaJ50iyl)thieao[3,2~ 
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N-a]1y]-4-(2--thia2olyl)thienoj:3,2-dlpyBmi(iine-2- 
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2-isopr<3pyI-4-(2-tMa2oi>'t)lhieRop,^jpydmidine 
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2-ethyi-4-(5-(4-methoxyphenyi)-2- 
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NJ^«dlimcthyM-(5-meUiyl-2-pynaynth7e.nQp.2~ 
43pyjimi<iiije^-2^aaii:T5« 


116 
(G) 




^?.(4-(24i»a?t>1yjUhiffitior3,2Hi}|?ynaKdm-2- 
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4^2-fui^l)''a-(i-thieBylmethy!)mieaop,2~ 
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2-«ihyl'4*^5-tiiii8golyl)tkteiits[3 
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2'*thyl4-(2-ethytaa6fio[3v2-d3pymra^^^^ 
yl)thieaG|3,2-^d}pynj»idme 
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2-ethyi^-(lH'^MiBUEOl**3'yi)MeHoP3-d]py0M 
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2-etliyl-4-(iH-i{nida£oi-2~yl)lhtenof?,2-djpj'rimidjne 
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4-(2-ben2;o^axolyi)-2-ethyiaiieno[3,2-djpyrimldine 
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fert-btiiyl (2"{4-{2-tiiJ82<>iyJ)thieno{3,2-dlpyritnidine- 
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NK2-a«imoethyi)-4-(2-t|jiaKo|y!)tlilenop,2- 
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: ylaiKiiio)elhyJ)acetamide 
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N-aUyl-N^(2-(4-(3-thmoly1)thie»ot3,3~ 
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d3pyRS3jdin^2~y|j^inG)etkyi)u3Pea 
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N-{2-(4-(2-thia2oly]i)thieBoP^-d3pyn3SBdfne-2- 
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methyl {2-(4<2-thiaacay0ihietioI3,2-d]pytiaudm€-2- 
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N-reit-butyl-N ' -{,2"{4-(2-thia£oiyi)tliie.noj,3a- 
dJp)Timidine-2-ylra3iino)ethyl)ui^a 
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N-be«zy1-.N*»(2-(4-(2-thia2:olyl)ihietio[3,2- 
d]pyrijmdine-2-yU«Jiino)ethyi)yi«« 
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N'pfaeflyl-N'-(2-(4-(2~thmolyl)£hieflo[3,2- 

d3py3itmdme~2-ykm5no)eihy1)urea 
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d3pynnsidine-2-yJaminQ)«ithyl)tbioarea 
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2-cydoprapyl-4-(2-thia20iyl)thjeao[3,2-^ 
dlpytiimdine 
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N<2H4-(24hi32wlyI)thieoo[3,2-d}pyft«iidii}te-2- 

yiaiiano)ethvl)ben2aOTHie 
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4-cbioro-1S-l2H4-i2-aijazoI>i)tiuenio|3,2- 
d3pyriBa(^^e-2*y^a^imo)elfeyI)^>e 
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N-(2-!4-(2 { i>. \ i i f < a )U 2 ajpyji)mdui*,-2 
vUuuno^cf'^ ^ ' )A orht;ne-2-«,iUbo\dnnile 
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hcruyi (2-(4H2-fiaa2;oly0thienQp,2~d]pyttmidine-2- 
ylamino)ethyl)catbamate 
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N-(2~(4-(2»thiaao]yBt3Tieao[3,2-d'fpynTOtdine~2~ 
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(2S)-2-(2"hy<iioxymethylpyrroIidm-l-yi)-4«(2- 
thi azoiyBtMcnof 3 ,2- djpyttmidine 
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4-(.2 -thiazol vi )»2''(.2-tliJtiiyl)tiiiCB<>|,3,2*dJpyiiiRidu'i$ 
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a'<2-chlosoetbyl)'4-(2-tfaj82;olyl)thienof3> 
dlpyiiimdine 
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4-(2-f U}'y{)iiii600 [ 3,2~d3pysiiBi<Jui6~2*»C9Jboxan3i<i6 
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2»cfiicox)"4*(3-'fei€syi)^ettoi3^2'^Jpyi!i^ 
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N,N-KEmethyl-443'tMmyi)thie»Ql3,2-d3pyriimdiae- 
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2~eh?oTo-4-pl)BnyIthieno[3,2-d]pynwjdmi'. 
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N,N-Klimethy1'4-phenylthieno[3,2-d3pyriimdme-2- 
mnim 
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N,N~djmethyl-4-(3-furyi)tbietiot3,2~d3p>mujdtfie-2- 


162 
(A) 


9 


2-«hioio-4~(2~furyi)-6-tiiti»tlueno[3s2'djp)iramitfi 
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2-etbyI-4-(3-ftHyl)ihienoP,2^pyritnidine 
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djpjtimidine 


165 
(B) 




2~chlorc>-4--{3'-p3i!ri<fyl)tiii ?!Bo[3,2-{ijpyrijstidi 
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N,N-^mcdi>44«(3-p)nidy})aiietiof3;^d]py«Biidi»e' 
2-miim 
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2-chloro-4»(l-mctfeyMH4qjida2Eol-2-yl}thienor3,a- 
dlpytijmdias 


168 
(B) 




N^H3iinethyi4'a'in6thyl4^4jmaazol-2- 
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N^-dii»et}iyl-4-(3'-hydrosymethyl-2- 
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N-{2-hydrosyethyl)-4-(-i -trsitJiyl - lif-iluidazoi-2- 
yl)thjen«{3>d3pyrkudiii&-2-aii3ine 
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2H:hlom4-(l-e£hyI-l//--imida£ol-2-yi)thienop,2- 
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yi)thienoP,2~dlpydmidme-2.-aroiji«s 
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hydbuxK-thyl)&ie3ior5>2-djpyTimtciirie--2-aniir(e 
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2~chlafo-4-( l-(2-»i methyKsiiyiethoxymethyl )~ 1 H- 
ijiada2ol-2-yI)thieoop,2-d}pyraiUdi{ie 
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N\N-dimethyM-(142-ti-imethy1siiylethoxym£-thyi) 
l//-jmjda7x>i-2-y1)thienQl3,2<|pniniidi«e-2-sinss^e 
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N^^dimetibLyM^d'ethoxyciarbooylmethyD-m- 
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N,N-^Kinetbyi'4-(l-C2-hyiiroxyetbylHif4imdazo^2- 
yl)toiio|3j2^d]pytijaEadiae!«2«amine 
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2-ethj4-4-Cl-j3flKrthoxyimUiyJ-iH-iimteol--2- 
yi;jtMeHop,2-d3pytMiaidme 
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2-«ifeyl-4-(4-(2-tm»etiiyMyle^oitymethyl>4jSr- 
U2,4-tn)m)I~3~yt)tfeimot3,2-d3pyriiqidine 
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2-chloro-4-fl~(2-tnmethyisi1ylethoxyine^yJ)-{/?- 
pyrazo1-4-yl)liiieT5o{3,2-d]pyrimUHne 
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2-chkTO-4-(l~methyl-i//-pyraxoV5-yi Ki)j(fnol3,3- 
dlpyritrndme 
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N',N~dmietJ)yl-4-Ci//-p>mdI-4-yl)ihiefto[3^2- 
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IS? 

CC) 




2-<;thyJ-4-i4-Tnetby!-4/|- ] .2,44tjaKOl -3- 






2-^^thyi4'C2~fui7i>6-methyJ&ieT?of3,2-d]pyrimHliBe 



genet^al syiiatettc jmifcods ti^ed for ifce prepamdoa # examples are set out beton- 
Methods A to 



5 M««jadA 

A sotaioft of 2,4-dichIm'>thiefKi 2~d1pyamidmc mg, 1 mmou m DMF ii ral i 
trg!Stt<?d with PdCbCrrh * 'msS nmwl; and 3-(fribiu\!3tann^n tyiau itL i 
rarcol^, vttacd <u i\)Oi\ s^'sno . l '6 h 5 he lo.ictjon niiKUU'c punfieU directly by 
iO chiou}atofiutpU> t.SiO^ CiOAo Hepuino ( 0) .ixjci titc xesiijtMg cxcam sohd recrystaKi&ed 
(EiOAc''Ht-pfaT5e) to gn^; tJie title <^)mpound {122 mg, 52 %) as a ctQ&m solid. 

Method B 

1$ A solution of Pd(OAc)2 (12 mg, 5 moi%) and PFb3 (S2 mg, 20 moi%> ifl ilir (3 trjT.) was 
stilled fof 5 mm, treated drppwise with s solution of 2,4-dichlorotbieno[3.2-(ijpynrfiid!?ie 
(205 mg, ] mmol) in TBF {1 mL), stkfed for 5 min, treated wtih ^-cklorothto^^iicuc-:- 
borotik acid (344mg, I.Susmoi) ihon gamfate4 aqueous NaHCO^ ( imL) tefhacd tor 4 h, 
cooled, diluted m^i BiO and tlltereti lo give the Me cofitpotmd <268 mg, 94 %) as a grey 
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>.o\Uk NKVR ( Wo MH?, CDCh) 7jo (IR d, J 4,0 Hz), 7.55 (IH, d, /5.5 Ma), 7,85 {IH, 
d, ./ 4 .5 Hx) and S.OS {IB, d, 7 5.5 ifej 

Method C 

A sdn-ed solution of Ihjazok (0.i4 toL, 2 mniol) i« dry THF (iO mU at -78 onder 
ai-gon was fa-estted with n-B«U (1,6-M ia hexane*, L3 aiL, 2 mmaV), stiired for 30 mn. 
treated wife a soJotion of 2^>Cl3 (1.0-M m EtgO, 2.0 inl^ 2 mmoi) alJowed to warci 
graduaJiy to room terapes^ture, Ths mixtim; was treated with a soiutioa of 2-4- 
10 dtchlorothitfnui3.2~aip>T5nnajr.e t2(5S nig. 1 mwo!) in THb' ^5 mL) tbeiJ PtKPFh-a, ( 100 mg, 
10 mtil'A") fefluved foi l7 h, cooiC<.^, duitted samxsted MiXl sulmiofj und ftxlracfcd 
\urh IrtfX'U- Ihc oiL'anic exhacts vstie dncC (M^'.SOj). aMK-fnufi!ed m vanio ami pmiticd 
by chrotiia£o^-aph>- IS'iOz: isuhexauecCHaCIj; (2;i>j to give the title coniixnmi (75 xng, 26 
%) as a wbite soIM. 

15 

mhy^4-im-lmlda2o^.2-yl)th^^t3^2-d3p>'ri^^dm« (Example Ul) 

A stirred soJution of l-(2-trimethylsl1y1)^teyn3atfetyi"ai/*liiuda2Qie (295 i»g, L.*? mmoi) m 
dry TTJF {IQ mL) at -78 under ^gon was treated %itli »^BuLj (f .6-M in hsxatfej!, 0,93 

20 TtjJ., 1 .5 tiimolX stirred for 30 min. ti^ated with a solution of ZnH^ (] 0-\f m Ft^O, 1 5 
TTiK i<5 mmoi) and the tmxtuee aHow«d to warn mduall)- to toom {tmpsmxnx The 
matute vvas treated wUh 4-eh1oio-:2-eihy!ihjei}or>,2 d]pyijnj,.d<-ic ms,, 0 7% n^jnn'^ dxid 
Pd^PPh^K aO(-. mg), eUy^td tor ^ h .xwkd. diUued sviih sat.3iated m< ' -oiudor, 
oxtiar^ed With LrOAc, ikicd coiKontuled ir ^n<a> and puu.jcd i-*) 

25 ohronulotrrapnv jSsu , {Kptane E*0^. ("^ 1) ihen (4- 1 h to ^tss ihv, imcTrsec'Mt. coupicd 
pjuduct a-> t od {140 mgt A poUinn ct thts ir-menvd U"*' '^ug <^3o mmob 

dt^sjKcfl IP IHF (5 'TiU irciifid with a sohstsos ot kHxa-.f-buisLmnsonun^ fiuouat' {! M 
n liT, C?? siiL. iK72 mmol), retluxed foi 4 br, cooled, eAlracled ^\itii UOAc, dnsid 
iM£;Sn.j coicuitmted if>j vama md punfied h\ ciuomiitogtaphy lSK>2; heptane . EtOAc 

30 !,4:i) than (2'l>j to give the me compoun/i (62 mg> 39 'At) as a white solid, 
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A sohitlon of 74>a>mcH2-ohloro-4-(24m7!)thi[enoP,2-<i.|pyn4nj^ lug, iLiS mmoh m 

l-inethyl-^-pyrmlidinoiie (I »iL) was treated with ettookmine (32 j.tL, 0,52 minal), 
5 heated at 90 "C for 16h, cooled, poured into water, extracted vnth EtOAc, diied CMgS04X 
concentrated in vactio and putified by chromato^pby (SiO^: EtOAc : Heptsotie, 1:1) to 
give the tUk con^omd (45 lag, 38 %) as a yellow s^d 

m 4-(2«Fai7i)ihienor3,3-d1pyr!»udine-2-amhic (Exam{-»k> ; 

A solution of N-(3,4-dmicthoxybeT!/.Yl)-4-(2-fu?yl)UiX7iol\\2-d]pyrmHdm^^^ (19^ 
mg, 0,54 mmol) is TFA {I nd.>} was heated Jil 60 "C for ih, cooled, poiued into sat, 
NaHCOj, e.sttiacted with EtOAc, dried (MgSO^), concentrated in vaciict a«d piuifted by 
chromatography (SiO^: EtOAc : He^Sane, 1:1 andMeOH :X)CM, 1;I9) to give the Htk 

IS c&n^otmd (iOS jsig, ^ %) acfisam solid 

An jce-coM solntioa of 4-<2-feiyI)thj©»o|3»2-^3py)dmidinf!-2-an»ne <130 mg, 0.6 mniol) in 
20 pyrfdnse (1 mL) was treated with acetyl fMmd& (47 mJ^ 0.66 mmolXstiited at room 
iem|>eraix!re for 16 h, poufed into water, extmcted with EtOAc, dded (jSlgSO*) and 
concentrated in vacuo and purified by cissomatography (SiOa; EtOAc ; Heptaae, 1:1) to 
give theilf <sa)*|toie^j^ %):as a cieasi solid, 

25 M^timd M 

N-(;2H4'(2-Tfeia5!otyJ)thSett»l3,2-d"ipyriniidine-2-yLimino)t'thyl)aceta^^^ 

A soiation of N-{2-annnoethyl)-4-(2-tWaKoiy]))tIueno[3,2-4jpynmidtne-2-anwne (0.040 g, 
0,14 mniol) in DMF (2 mL) was treated witi tneihylarmnosjum metbylpolv-siyrene 
30 carbonate (0.066 g. 0.22 nmoi) followed by acetyl ehloiMe (0.023 g, 0.29 mmoi), ^lakcn 
at foonj ieroperatum for 1 h, treated with tns~(2-aJ«inoetbyl)aim«e polystyrene <0J9 g, 0,87 
jnmol), shaken at toom temperattire for 36 h, treated with polystyrene 4~ 
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c-oaccfitrKt^tl in vacuo to give- the itHe cmipound as yellow ^^uhd 

tm 

A sofaiion of N-(2-aminoe{fey04-{2^tibiazoiyl))tbieaJoP,2-<lJpyrimjdi^^^ (0.040 
0.14 mml) m anhydious DMF (2 mL) was trestecf with ethyJ isocyanate (0.015 g, 0,22 
jMiaol). shaken at 35 *C for 1 h, treated with taS"{2-amtao^yi)8smiJe po1)^tyrene (049 g, 
10 0.8S mmol), shaken at 35 *C for 4 h, filtered a«d coacentrated m vasm to give die tide 
mm^amtd as a yellow mlM. 

Method J 

7* AE*ilno-N,IS-djmetiiyl«4«(24«ryl)tbk-mj[3^~<l|pyrimidiae»2-ami«e tEsample Si ) 
15 A solution of N,N viuBothyl 4-(:-ur yl v ;'-nrtrot}«etia[3;2'd]pynnudifte (85 irsg, 0,29 mrooi) 
itiMeOH (4 mL). under a;gon. wa.s treak-d wi{|) a catalytic amouiu of Pd on Ciirbon (iO*?c), 
hyilrogtjnated at room lempexatvsu-c for i h, filtered through celite, concenu^ted in vacuo aftd 
purified by chromatoa^-aphy (SiO^; ElOAc : ifeptane, h4) to gifve the tUk cmipomd (62 
flags 82 %)?^aisrown solid 

m 

Method K 

A soltttioTt of ethyl 4-{2-fiM7i)tMeao[3,2c-dlpymtt{dJ»e-2'acet8te (O.IO g, 0.35 mmol) m 
jichlcfromethsne (J 3 b\L) at -75 "C was treated dmpwtse with di-w-butylalummiiim 

25 h>\1ride (0.?" mL. i (i-M), stiiix-d for 17 h, ^amied to ambient leroperaiuj^ aiad partitiotied 
beiwtjen Rochelle's s.tU aud dlchioiomcthane, The combintjd orgiiiuc phase was diied 
tMgSO<i>, coiicentraied in vacm and piaified by chromato^^phy (SiCb: BtOAe) to gjve the 
mie compmm^ill mg, 23 %> as a white sohd* 

30 »th»a:i. 

4-(2-F»ryl)-2*vi»yIthi«ajot3>%yrHmaine (Example 69} 

A solution of 2-(4-(2-fui3^0thieuD[3>d]pyi1irtidm-2-yI)ethaTiol {0.15 g, 0,61 ramol} in THF 
(5 mt) at D was treated wtli diisopropyiethylamine (0.095g, 0>73 mmo\) then 
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mr*J:itTie,sUlkniy] i,'i3londe (0.72 g, 0.67 nmTtjn, wannfiil to rnnm teojpftahjre over 16 h 
pmtitiooed beiv.rers c!h\i acetate and water, tlie oigmh. phase diiea (MgSO^} ^v>o 
conceritraled iit xacn.^ \o vac fii iJit^,T'*(\'.;3^" mc^}I;..e (0 Hi g, 30 '^i ) a jioIkI \ 
oUTtiple of fhix ctTOpound p9 nsg r> IS liuno ) wa^^ flissolvcd !r CUj-Clj, treaicd n«h DBl' 
~^ (0 042 g, U 37 rnmniK -^Umxi at room ieraperamre for iS i\ ptutiuonfd between ethji 
aceUtte sxva water and tlic orgaoJC phase was dried (MgSO-t) and concentmted vi m^uo io 
give the titk ctftt^owtd (22 mg. 50 as a white soM 

10 3-{4-(a-Fiuyl)thi«miP>d]i»yrimld^ acM (Example 49) 

A solution of etl^yl 3-C4-<2-furyl)thie«op>dJpyiami<iiRe-2-yl)xJn^ (0,07 g, 0,23 
imjol) 1J1 TBF <1.Q mL) aftd water (J.0 taL) was tj«ated iitMuxa Itydmxide (0.10 
232 ijanoB, stirred at room temperature for 16 h, coacenttated /fit vaei«s>, dissolved ia water, 
acidified to -oil 2 by the addition o[ HO (0. 1 mL. 6.0-M), coo?ed In ice and tlitered £o give 

J 5 the /rrfiv compound (0.052 g, 8 1 %) as a white soiid. 

Method N 

4-(2-I''^s^!)-243»&xO'341-pyrr<>i5<i««yl)propyi)th5«jo[3 

A niixture of tiijBethyialuiJimhim in toluene (1.3 mL, 2,0-M) aftd pynxsiidine (0,22 mL, 
20 2.65 mmol) in toluene %V8S heated at S0 T for 0,5 h, tieated with a solution oC ethyl 3-<4-(2- 
ftiTyl)tMBnor3>d3^j'tirnidjne-2-yi)pa»pion&te (0,1 g. 033 lumol) in toluene (2.0 sjjL), 
stitxed at. SO "C for 1? iu cooled to xoom temtpsaataie aiKl partitioned between sat aq. 
NH4C1 and ethyi acetate. The qombmed organfc plia^e waus dned (MgSO*), coticeatfated m 
vfism? and isonfled by tshyomatogin^fay (SiOj: EtOAc-iaetbanoI, 9;J) to give the Htk 
25 co?apoj«?j!?(27mg,25^), 

Metliod O 

4~{2-^^tryI)thienol3.2-dlp) r{niidhte-2-carboxatmde (Examr»1c 

Ammoata gas was hyhbleu ihr-jus^h a hoi .voiulum of rihyi 4<24\w>i)Unenop,2~ 
3U aipyrimidtTu*-2'carbi«ylate (0,156 0,57 mmo!) io: etiimol (20 mU for 3 h tiieij Khz 
mxmtc cooled and d>e i«s«Iting white Mid Altered to ^ ve the iitle ccfftpomd (94 mg, 67 
%)as a white sohd- 
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Method F 

A mi^Etuie oi A>sPhs (73 nig.. 0.^ ? nnns--;.! n>i> (2 mL) was frcatcd mth PdiOAc}^ \\3 
lag, 0,06 mmol), stiired at room tempemture for 10 noiJi, tiieated m\h 74.>romo-N,N- 
5 dim«f1hyl-4-(2~furyJ)thie»o{3>%ynimdine-2~Pjm (194 tng, 0,6 tnmol) «nd 2~ 
(t3ribtnylstannyI)-fiyGn3n (340 |jL, Li Tsiuoi), he»ted i« f<sf t€ h, cooled, poijned into 
wateFj extracted EiPAe, dried <MgSOJ, ccttjceiitrsted in vacua md purified by 
chronmtography (SiOa; BtOAs : Heptane, to give ifoe Utte compound (27 i3ig> 15 as 
8 orange solid 

iO 

Metliod Q 

S'l'^opf opyItlii<>Boi3.2-d Ipj riiBuidine-4-«| 

A niixtyre ot 3 ammnthiophene-?-<vrK:>\a':iidc g. 14.1 mmoi'* and tiicUiyj^uTiine (1 71 
g, i6.9 iiBBOi) 113 tnluene CO rat) mom tcjnpmmrc Wv^s tieated wUh 24uethyl{;^ropionic: 

15 .lahycUide (2.45 g> i5,5 amiol^ a'tlv>v£.t! ii<! 4 copied, poiued imo saturated NallCO,^ 
(iOCs mL) and extj-acted v,itii <;lbyl acetate (4 x 5(» mh). The combmed orgafiic. pbase was 
wa^ied \t/ith bnnei:2 x50 hjL), dried (Kii2S04) and conceBiratsd m vacuo to the 
intermediate iV-stcyisted coa^tsiid (3.90 g, W %)8S « psie ydiow soUd A saiBpIc of this 
compound (2.85 g, 13.44 i»moi) was dissolved in NaOH (34 mL, 1.0-M), refluxed for i h, 

20 cooled, acidllied to pH 2 by addition of HO (7.0 raU 6.0-M), Mered aad dried to give the 
title c&mpound (230 g, BS %) as a white solid: m Vnm (NtijolVcm"* 2956, 2925, 1676, 
1599, 1464, 7S0; NMR % (40OMHk, DMSO) 1.20 (6H, d J 6.5 Bzh 2M (IH, hepiet, J 6.5 
H2X7.40 (iad/5.0H3£), 8J5 (IH, d,/5.QH2) and 12.30 (HI, br), 

25 Method E 

2«Cvctj>propyUhieno[3^*d3pyriinJditte~4-ol 

Dry HOi gas was bubbled thioogh a boiution of meth>J 3-auknothiopboTie-2~cai-bL«,\>iate 
(!.64 g, 10,4 Tdxml) and ^jyclopitspaMecatboaUtiie (2? ml.) Jin dioxanc (^0 mL) for i h ther, 
the reacUuD mixture diiutsd wi\i\ cold watei' (2 volmnes), basified with Nli4t.)H (30 
30 mL) imd the TB^ultiug solid filtered md air dried to give the tUle eem^fomd (L44 g, 72 %) 
as a white solid: IR (Nojoiycm^ 3925, 3664, 159?, NMR Stv (400 MBz, J&MSO) 
L04 (4H, ml 2M {lit m), 7.20 (IH, d i 5.0 He). 8.10 (IH, d. / 5.0 Bz) and 12-60 (IB, 
IS 



A saspensios of 2~isopropylthicno(;3,2--djpytinJi<ii«e-4~oJ QM g> 8,56 mmol) m POC^ (30 
5 luL) was refiujted for 1 h, cooied^ diJated with chloiofon3a <iOO xbL) md po»resd mto a 
TOixture of ice s^nd NH4OH (ISO xaL), Hie orgasic phase wss separatM, washed with 
saturaSsd NaHOC^ (20 juL), water mi brine, dried <A^SO<) and coacentraled jf« vacuo to 
give the compomd <2,01 99 %) d pale yellow solid! IR v^u ^ujoiycm'^ 3065, 
2960, 2?26, 2S55, 1561, 1513, 1457, 803; NMR Sh (400 MHfe. CDCI3) 1>40 (€H, d / 6.5 
10 HkX3,3S {m,heptei,.r63Ii£), 7-60(ia d/5.0HK), E,05 (IK d,J5,QHzl 

Method 'r 

Ethj'i 4-hydroxythie!io[3,2«d]pjTimidiflie'2-'Carhoxylate 

A mixtiire of 3-aimnothiopbeae-2-carboxarojde (1.23 g, 8.65 mmol) md FiOH (26 mh) 
15 was treated with mOE* (1.2 g, 17.3 mi»oi) and diethyioxalate- (2,3 ojL, 17.3 tmnolX 
leHuxesd for IB h, gooled, cosceutrated in vacuo, treated with water, acidified with HOAc 
md fiiteiieai ^ give the Me cmipomd (1,43 g, 74 %) as a cream solid; IR Najoiycm'^ 
3180, 3119, 3078, 3006, 2955, 2924, 2854» 1737, 1667, 3651, 1300 and 1176; NMR 8h 
(400 MHiK, DMSO) L37 (3H, U / 7.0 m% 4.40 (3H, q, / 7.0 Hz), IM (IH, 4 / 5,0 jEfe), 
20 S.,30 (IB, d, / 5, J Ha), and 12,92 (IH, s). 

Tahle 2 - Analytical data 

i-IPLC is carried out u?irig she folIo^\ ing conditions: CoJut^in, Supelcosij ABZ' (170 x 4,6 
Tsmh paiticle size 5 ^uM, mobile phase MeOH ; iO ttiM aq NIUOAc (80:20), (70:30) or 
25 (60:40) (specieied b Table 2), flow rate LO mliinin., detectiosi waveleagfe X ~ 230 nM 
(onles,s otherwise stated), tseteatiois times am pfovided in Table 3. 
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Fhrsic^^ata 










Mp 135.6 » 135,8 °C; IE V«a« (NujpO/cta-* 3111. 30S2, 3072, 1529, 




:6i 


i467. 1425, ll-vK 123S and 1305; §h <400 MHz, CDQa) 7,28 (1H> 


5 


dd, / 5,0. 4,0 Ih'X 7.54 (iH, d, J 5.5 Hz), 7.69 (JH, dd, 7 5.0, 1,0 Hz), 
&.07 (IE, d, J 5.5 Hz), 8,08 (Hi dd, ./ 4.0, i,0 Hs); /\aai, C;Ued for 
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CtoH^ClNrS;.; C. 47.52; R 1.99, 11,08. Found; C, 47,54; H, 2,00; N, 

10.93; M'Z 253 iM-vH)'. 




PS : 


mp 139.2 - I4tl0 ^C; IR \W (Nujoiycm'' 1551, 1517, 14&0, 1393, 
1.361, 793 md 707; NME h (400 MHz, CDCI3) 3.30 (6E s), 7.22 (IH, 
dd, J 10, 4,0 Hs), 7,27 (IH, d, /5J 7J4 (IH, dd, / 5,5, LO Hst), 
7.79 (IH, d, / 15 B»), 7.95 (IH, dd, / 3.5, LO Ha); Anal, Calcd for 
CnliuNjSa: C 511$; H, 4-24, N, 16-07, Vomdi C, 55.05; H, 4,12; N. 
1S,SS. 
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mp 146 9 - -C; !R ^W iNujo1>'cnf' 3132, 3105, 3054. 1594. 
1522, H63 and i2(V4; KMR (4Q{J UHz, CDCh) 6M - 6.72 (iH, m). 
5.50 (IH. d, ./ 5.5 IL',). 7 60 fUl dJ. / 3.5, i.O Hz), 7.80 (511, d, J LO 
Viz\ 8.10 (IH, d, J5.5 m); M\&1 Calcd for CoHsCIK^OS + 0.4 H2O: C, 
49.25; H, 2.40, N, 1 1,49. Fouad: C, 48.^7; H, 2.04; N, i 1 .65. 


A 


78 


rap 128.5- 13S.9 ''C; m v^^. (NBjWcai"^ 3314, 3061 1542, .1498, 1466 
and 1363; NMR Ss (400 MHsE, CDQs) l>7i ~ 1,S1 (IB, m), IM - 2.Q8 
(2H, m). 2.X3 - 123 (la in), 3,68 ~ 3-79 (3H, m). 3.82 - 3-98 (2Ii m% 
4.40 (IH, s), 7.21 7,27 (2a m), 7.S6 (IH, dd, J 5.0, 1.0 Hz), 7,S3 (IH, 
4 / 5.5 m% 7.98 (IH, dd, /4.0, 1,0 Hz); Anal. Cskd for CisHtsN^OSj: 
C. 56.76; H, 4.76, N, 13.23. Found; C, 56.72; H. 4.80; N. 13.14, 
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mp 129.3 - 130.4 III v.^,. (Nujoiycm"' 3125, 3095, 3Q66, 1601, 
1534, 1462, 1403 md 792; Ni^'lR S^j (400 MHz. CDCIa) 3,29 (OH, si, 
6.60 ~ 6.64 (IH, m), 7.23 (IH, d, J 5,5 Hz), 7,38 (IH, d, i 3.5 Hz). 7.70 ~ 
7.72 (IH, m), 7.g0 - 7.84 (IH, d, /5.5 Hz); Anal. Calcd for Ctr.Ht iN/->S; 
C, 58.76: H. 4.52, N, i7J2. Found: C, 58.89; 4.52; N. 16.89. 


6 


75 


mp dec, >230 "^C; IR (Nejoiycm'^ 3426, 3160, 3075, 1616, 1573, 
1523 and 1447; NMR Sh (400 MHz, DMSO) 2,13 - 2.22 (2H, m), 3.45 
(2H. I, J 6.5 Bil 43? t. J 0 4,4« ~ 4.87 (IH, si, 7.36 -■- 7.39 
(IH, ml 7.43 - 7.46 (Ui m), '■.fiv - 7.72 ( iH, m), 7.84 - 7,87 flH, ni). 
§.00 (IH, d, ,/ 4.5 l-fe), S.04 (IH, d. 74.0 H?), (IH, d, J .'^.5 Hzh 9.33 
(01, s); Aaal. Calcd for CsHjsN^Ss + 2Ha ^ 0.25 C, 44.44, H, 
4,43, N, 16,20, Foiind: C, 44,09; IT, 4,34; N, 16.14. 
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mp 11(1.6 ~ 111,8 X; iR xw (Kajoiyem"^ 3266, 15%, 1553, 1516, im 
and 791; MdR 5h (m Mllz, CDCIj) 3.67 - 3.7? (2F-L ni), - 3,93 
m), 3,93-4.08 <1H, s}, <1R t, J 5.0 Hz), 7.21 - 7.25 (2H, ra). 
7.56 (IH, dd, J 5,0, 1,0 m% 7,83 {III d, / 5.5 Hz), 7.97 (IH, dd, J 3.5, 
1.0 my, A«ai. Caicd for CjsHnNaOSj; C, SlSl, H, 4.00, N, J5,i4, 
Foond; C 51,75; H, 3,96; 15.11, 
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mp i14.6 ~ 115.1 "C; M (Hvtpiycm^ 3412, 3059, 1549, 1481, 
1464, 134L 132.7 and 725; KNm 6h (4f>0 Mfe. CDCh) 4.13 (3H, &}. 
7.24 - 7.27 ( la m}, 7.42 {III J 5,5 Hz). 7.62 (iH, dd / 5.0, LO Hz.), 
7.96 (IH. d, 7 5.5 Hx), 8.04 (HI, dd, 7 ."5.5, 1.0 Ezy, Ami Calcd for 
ChHsNiOS^; C. 53-21„ a N, U.2S, Found: C, 53.21; H. 3,27; N, 
11.24. 


9 


36 


IR v«,a& (Nuiol)/eDa'^ 3065, ZnX 2855, 1539, 1464, 1352, 116; SmK 
{400 MHz, OXHi) 1.50 (3H, t J 7.5 Hz), 3.10 {2H» q. / 7.5 Hz), 7.26 
(IH, m). 7.54 (la a, / 5.5 Hk), 7.51 (IH, dd, / 1.0, 5,0 Hz), 7.96 (IH, d, 
/ 5,5 Hzl BM (la dd, S 1.0, 3,8 Hx). 


10 


.57 


mp dec, >235 X; IR v,„>, s.NiM.-n/. m ' ^-n's 3105, 2623, 1654, 1633, 
1508 atid 1466; NISiR (400 Mil/. DMSOj 2.13 - 2,22 (2H, m), 3.49 
(2H, t J 6-5 m, 4.33 (2H, t. 7.0 Hz), 4.02 - 4,66 (3H, 6.88 - 6.% 
(IH, mX 7.45 (.JH. s), 7.51 [IE, &k 7,70 (IH, t, / i,7 Ilz). 7.S5 UH, t, 
i.7 Hz), 8,23 (IH, 8), S.45 (iH, d, 5.0 H?,>. 9,22 {IH, s), 14.59 - 14,87 
(111. <;)■. Anil Caiccl for Cj^H5--KsQS + 2rJCI + 1.5 HaO; C, 45,iS, H, 
4 "4. N, 16 r. Ci, 16.67, FoiiBd: C, 45.40; IL 4,39; N, 16.59, Ci, 16.42, 


It 


B2 


mp 147.6 - 14S,S «C; ; m. v^^ <Naiol)/cm'^ 3141, 3112, 3074. 1594, 
1536, 1524, 1487, 1471, 1239. 1192. 1167, J 131 and 810; NMR 6h (4DD 
Nffiz, CDCI3) 6,71 6.73 (IH, m), 7.66 (IH, d<i, J 3.5, 1.0 Hz), 7.69 (IH, 
d, ./ 5.5 Hz), 7,8 1 ~ 7.83 (IH, m), 8.19 (IH, d, J 5,5 Hx); .Anal Calcd for 
Cr.-Bi-PaNsOS: C, 4S.89, H, LS6, 10.36. Found: C, 48,67; a 1.92; 
10.25. 


12 


78 


164.4 164.9 IR HsiipWcni^ 3153, 312i, tWx {49fi, 
!466, {2-^2 and 804: ."AfR .^j (400 MJfe, CDCl.,) 2-51 (3H, s). 6.68 - 
b.-.'0 ijri !n), 7,57 ( Ul. da, ,/ 3.5, 1.0 Hz), 7.72 (IH, dd, ./ ?..5, 1.0 m), 
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7.78 - 79 (1 n, tn); Anai. CaicU for C'i iMN^OS: C, 52.70, H, 2.S2, N, 
H. 1 7 Foi3nd- C, 52-91 ; B, 2.82; N, 1 1 .05. 




34 


mp dec. 113.9 ^C; m xw (Nujol}/cm'' 3142, 3H3, 3898, 3070, 1594, 
151 5, 1460, 1271 and 765; NMR 8a (4Q0 Mffe. DMSO) 6<90 - 6.93 (IH, 
m), 7.6S (IH, d, / 3.5 m% S.27 (IH, s), S,S3 (IB, s); Ami. CMcd for 
Ci&H4BiC!N20S: C 38.06, L28, N, 8.S7. Fotmd: C, 3S.22; H, 1.38; 

N, 8.74. 




75 


mp 107.9 - 108.9 ^X^; IE \w iNojoIVcJp-' 327^, U507. 1.572, 1460, 
1377. 1067 and 791; 8^ (400 MHz, CDCb) 3.66 ~ 3J2 (2H, 
3 8S ' 3.*>3 f ra\ 4 33 ~ 4.60 (111 !.), .5.56 (Hi t, J 5.0 Ha). 6.62 - 
6.05 ( Hi. n^>. ''.:\ t IH, J 5.5 fc), 7.3S (IH. d. ./3.5 I-fe), 7.73 (IH.s), 
7.8S (iH. d, / 5.5 iiz); Ami Calcd for C-iHuNjOsS: C, 55.16. It 4.24. 
K 16.07. Found: C, 35,16: H, 4.23; N, 15.97. 




3S 


mp 173,4 » X74.4 M CNujoiycm*^ 3394, 3260, 3110, 30S3, 
1600, 1555, 1463 aad 1439; MMR Sh (400 MHsj, CDCI3) 3-70 ~ 3.72 
(2H, m), 3.89 ~ 3.95 (2M, ml 4-47 - 4.67 (iH. s), 5.67 - 5,74 (IH. ml 
6.64 - 6.67 (IH. m). 7,40 (JH, d, J 3.5 H2), 7.74 (la h), 7.87 (Hi, s}; 
Ami Calcd for CnHx^rl^.OaS + 0.25 JEbO; C, 41.27- H, 3JS, N, 12.03. 
Found; C. 4i.2S; FI, 3 04: N. 12.04. 




75 


rop 149.9 - 1.^0.6 H:: IR v™^.. iNuji>i>/ooj'' 3404. 3219, 1602, 1550. 
1507, 1464 aad 1440; NMR Sa (400 Mii2, CDCIs) 2.38 (3H, s), 3.67 - 
3.73 (2H, m), 3.88 3.94 (2H. jr), 5.23 (IB, s), 5.5? (IH, t, J 5.0 112), 
6.62 ~ 6.64 (IH, 10), 7.37 (iH, M, J 3.5, 1 <0 Hz), 7.51 (la 4 / 1.0 Hz), 
7.72 - 7.73 (IH, xn); Ansl. Calcd fqr CisHisNaOaS; C, 56.71; H, 4,76, R 
15.25. Found: C, 56.67; B, 4,79; N, 15,19. 




64 


mp 231.0 - 231,6 "C; TR v^^* O^ujoiycra"' 3109, 3094, 1531, 1469, f 232 
and 790; NMR 4 140!) MIL\ DMSQ^ 7 4S - 7,58 {211 7,72 <JIL d, ./ 
5.5 H», 8. 10 - 8.17 (2H, m), $.52 (IH, s.), 5i.75 (JH, 4 i 5.5 Hs): .\mil 
Caicd for Ci^HiOK^Sj: C 55.33; H. 2.33, N, 9,25, Found: C, 55.22; H, 
2.32; H, 9.41. 



wo ii2mS$S2i 





50 


IR Vam (Niyol)/cm" 3096, 2924-, 1S9S, 1488, 1463, 1303, 1016, 
HOH mu Dc- \MR ,4uU MB/ DMSO} 1.^6 (3a t, J 7 7 [T; 1, 3 00 

q. ' ^ di ! 6 If} .'u / 1 h, 1 IT?), 7M (iH dd, 0 S ^< 
Bi^K OH u - ^< > ^ r < IH ad i OB, i Hzi, fc: OH, d J 

5.5 






rap I6t>,5 " m Vj«.* (NujoD/cm * i094, 30.^3, 1356, ms, 
mi. 1354 asd 793; NMS (400 MHz, CDCW 3.33 s), 7.29 UH, 
d, J 5.5 IfeV 7.37 - 7.43 (211, m\ 7,82 (IH, d, J 5.5 Hxl 7.87 ~ 7,92 (211 
raX iJH, s). Anal. Cakd for C^fHuN^K:;; C, 61.71: 11 4.21, N\ 
13 4^} Found. C 6i.8J; 4.2d: K. 13 




64 


'mp'i?3.4 - 1744 X;'mT„«^iNujOl)^n?^ 3~260r3 136," 31)94' 
1545 md 1339; NMR da (400 MH«, COCIs) 3.70 - 3,77 m^, 
3.^0 - 3.97 (2E, ja), 5-60 <1H, /5.0 Hz), 7-27 (IH, d, ,? 5,5 7.39 - 
7,46 (2H, m% fM ~ 7.93 (SH, ml 8,19 (IH, s); Anal. Cnicd fox 
Cj^^HisNaOSa -i- 0,25 H^O: C, 57,93; H, 410, N, 12.66. Found; C, 57 J8; 
H.3.96;N,12J6, 




4: 


mp 1 12.3 ~ 122.7 X: NMR (400 MBz, CDCh) 2 .30 (3H. t, J 7,3 Hz), 
3 54 - 3,62 12R to). 5 06 {iH, s), 7 36 {IH, d. i 5,5 Hz), ".45 - 7,48 (IH, ' 
ra) 7 SI an, d,J55 7 % (IH Cd. J 5 0 Ife), 8 20 - 8.2^ (lU, ni), 1 
Aniil Calcd toi Cu^In^VS^ C, 55 i 5, H. 4.24, K ]*i07. Foutid (1 
55.13; a 4.29; R 15.90. 1 




63 


mp 118,7 - 11^.5 IR \w (Nujoiyaa^ 3094, 1602, 1552, 1464 ajid 
1377; mSR Sb (400 MHz, CDCis) 3J3 (6B, s), 6,61 ~ 6-64 {IH. m). 
7.40 (IH, d, J 3,5 Hz), 7.71 ~ 7,72 (IH, m), 7,81 <m, s); Aual. Calcd for 
C uHjoBrJ^^OS: C, 44,46; H, 3,1 1, K 1 3.96, Fouitd: C, 44.34; H, 3,06; M, 

13.01, 


00 


jT>p 113.1 ~ m.l ^C; TR \w (NujolVctr.' 3115, 1602 1560, 1548, 
1460 and M^Q' N^LR 5u (400 MH.:, CLXlo 2 38 (311, &\ 3 ,M 
^Ml, 1, U 5^ ~ 6 62 ! 1 H nu ' { IR d. / Hi: J. 7.4-1 ~ 7 45 1 1 H, n^j, 
7 ~ 7 70 (: H An.i ( ,uoo for Ci^Hr.N.OS + 0.15 BisOj C. 59,59; 
H, 5.12, H, 16.04. Foa«d; C, 59.83; H, 2.89; 15.70. 



wo 



S3 



?4 


31 


«9p 209.2 - 2{)«^.5 T; IR v^,,,. (NujolVcm'' i53L 1523, 1463, 1247 
sad lUi mm Oh (400 MEz. CDCh) 7/!? HB ni), 7.54 (Ul d J 6.0 

m). S.84 - 8,87 QB, m); AbsI. Calcd for CnlfeClK^S f 0,1 H^O: C; 
52.56; H, a.45, K I6.7X Found: C, 52.69; H, 2.41; N, 


25 




WL CNujoJ)/cTO ^ 29$S, 2924, 2854, 1600, 15.55, 1526, 1490, 1456, 
137S and 1270; NMR 5h (400 MHa, DMSO) 8,iS (IH. m) 7,9? (IH, 
7.35 {!H, tn), 7.14 (IH, m), 0-67 (IH, as), 3.68 ~ 3.58 {4a m), 3.5S ^ 

3. 48 {4H, m). 


2& 




IR-VW, (Nuioh,„;T?-' 3>61, 2924 2h54, {604, 1^73. 1547, 15H, 14,S5> 
1443 and 1330; NNIR 5h (400 Mliz, CDOj) IM (IH, d, ./ 5.5 lU), 7.72 
^ i H, s), 7.4S ~ 7.23 (7H, ml 6>62 (IH. dd, /4.0, L5 Hs), 5,53 (IH, br s), 
4.76 (2H,d,/ 5.9 Hz), 


37 




mp 186.6 ~ 188.0 ^C; IR (Najoiycra'' 3053, 1.556, 1466, 1359 and 
786; HMK ^ (400 MHz, CfiCla) 337 <6H, s), 7,2? 733 (IH. m), 7.39 
- 7.45 (IH, ml 7,86 ~ 7.95 (2H, in), (IH, d, J 8.0 Hk), S.81 - S.84 
(IH, m). 


as 


40 


mp 197,1 - 197.7 -C; IK v,,„, (Nujoi)/cm"^ 3406, 3103. ,^0a4, iSbQ. 1520 
and 1464; NMR 5^ (400 MH>, CDCJ?) 6.49 ~ 6.50 (IH, ra), 7.14 ( IH, ut, 
/ 3,0, LO Hz), 7.20 ~ 1,23 (IH, m), 7.48 (IH, d, /5.5 Hz), S.Ol (IH, d, ./ 
H^), 9.S8 ~ 10.01 (IH, s); Anal. Caicd for CioH^ONaS: C, 50,96; H, 
2.57, N, n.S2, Found; C. 50.87; H. 2.54j N, 37,64, 




31 


m v„^^ (NajoWcm^* 2924, 3854, 1739, tW. 1598, 1532, 1467, 1369, 
i34S and 1191; NMR §h (400 MHz. CDCh) S.D5 (IH, m), 7.7B {IB, rnl 
7,60 (IH, m), 7,49 (IH, m), 6.42 (IH, m"), 4,20 (2H, q, ,f 7,0 liih 4.18 
(2H, .s) and i,22 (3H, t, J 7,0 Ih): MI7. 289 (M-fH/. 


3(1 


67 


mp iS3.2 - 183,?^ ^C. IR i'Nujoit/cm" 307], 1536, 1522. 1465 and 
f25.V, .\MR i% ,.400 .MHz. CDCl,! -^.58 llH, d, 5.5 H/.), (111, d, J 
5,5 Ifo), 8.79 » g.S3 (20, m), 9,95 (IH, d, J i,5 Hk); Aaai. Caicd for 
CKH5CiK4S: C, 48.30; H, ^03, N, 22,52. Fouad: C, 4S.28; H, 2.10; N, 
22.40- 



wo imissstt 



54 



3i 


IS 


m (NujoiVt-m' 2-726, 1561, 1509, 1461 and 1377; NMK 8[i (-HX) 
MHz, CDCI3) S.:15 (6H, s), 6.54 6.55 (iVi, m), 6.62 - 6.64 (IH, m), 
7.41 (IH. dd> J 3.5, i/) .ffe), 1A5 (111 d, / 3.5 Hzi 7.48 - 7.49 liH, xn), 
7.72 ~ 7,7.^ (iH. m). i? <j5 {ill y,. Anal, Cakd for C).i.H,jNj02S + 0.3 
H;0; C, 60.67; H, 4.33. N. i3.:: t ound: C, 60-49; H, 4.09; N, ! 3.33. 


31: 


94 


mp 247.4 - 248.6 X; IR v^^^ {Nujo{)/cm"' 3080, 3072, 156S, 1544, 1462 
and 1402; N^IR Sh (400 Mife, OXJis) 3.29 (6H, s), 6.41 « 6.44 (iH, ni), 
7.-04 ~ ?i)6 (IRm). 7,09 - 7,12 (IH, m), 7.23 (IH, d, / 5.5 Hs'.), 7.76 
(IH. d> J 5.0 Hs), 9.74 - <>.83 (IH, s); Aial. Caicd for Ct^HsjNiS -c 0.2 
B^p: C, 58.14; H, 5.04, .\. PounJ: C, 58.16; It 4.84: N, 22.64, 


m :; 


100 


mp 173,9 - 174.3 '^C; IR vw (Nujoiycm" 1586, 1558. 153L 1462, 1352 
and 793i NMR Bu (400 MBz. CDCls) 3.36 f6H, 7.29 (iH, d, / 5.5 
Hx-X 7,92 (iJi d, ^ 5,5 m S,70 (IH, 4 J 2,5 Hz), 8,76 - S.7S (IH, m), 
S.76 - 8.7S (IH, la), 9S1 (IH, 4/1.5 m); Anal. Calcd for C^Hi (NjS + 
0.1 H2O: C, 55.62; H, 4,36, N, 27.03. JPownd: C, 55.46; H, 4.25; N, 26.83. 


'U 


55 


mp 191.5 - 192.4 m v«,«x (Nujol)/cm'* 3298, 3083, 30gO, 1589, 
1567, 1533, 1465. 13 54, iO<>2 and 707- Nlvm (400 Mm, DMSO) 
3,47 ~ 3.56 i2H, ra). .i57 ~ 3.65 UU, m>, 4.73 (IH, s), 7,19 (iH, s), 7.28 
(IH, cl J 5.0 Ezl S.31 (IH, d, ,.<' 5.5 Hx), S,86 (Hi 4 / 2.5 Bk), 8.91 
ilH. dd, /2,5, L5 Hz), 9.72 (IH, s). 


35 




IR vw (NajoiVcm-' 3140, 3089, 3925, 2854, 1601. 1552. 1527, 1519, 
1493, 1455 attd 1265? NMR 6h (400 MHz. CDOs) ?.8S {IH, d, 5.5 
Hz). 7.72 (IH, s), 7.38 (IE, m), 7.25 (IH, d, / 5.5 Hi), 6.65 (IH. m), 
4.05 ~ 3.91 (4a m), 2.68 -2,53 (4a ml 2.41 (3H, s). 






BR v^^ (Nujol)/cta-' 3107, .3080, 2963, 3927, 2865, 1596, 1525. 1484, 
1463, 1272 and {236; NMR Sh <400 MH,^, CrX.:!?) 7.97 {IB, d, ./ 5.5 
Hz), 7.77 (IH, s), 7,4S UH. ml 7.39 (JH, u, 7 5.5 Hz). 6.67 (iH, in). 
4.13 (in. sept. ./7 0 Hz), 1.5: i.^H. J 7,0 TL;i. 




05 


mp 20? - 208 TR \W, (Niijol)/cra"^ 3073, 2956, 1592. 1513, 1462 
1263, 1012, 794 and 768; NME Sg (400 MHa, CDCI3) 1.4? (3a t, /7.5 
Hzh 3.2a (2a q, J 7,5 Hk), 6.66 (la dd, J 3,5, 1.5 H2}, 7.49 (iH, d, J 
5.5 Hz), 7.74 - 7,79 (IH, m) m4 7.97 (IH, 4 / 5.5 .Hk) 



wo iims$sz4 



55 



3S 


75 


irm W) ■ nOX-\ iR CNuioD/cm'^ 3314, 2927, 1598, i55L \m.' 
1346 107S. '?«5 and 744: mm 6b (400 Mife, Clxru) 1.60 ■ i>80 (211 
m), LS6 ' ::Xi7 i2.H. m% 2.14 - 236 UH, ni), 3,64 - li^y (4H, ml 4.38 
UH, m), 6.61 ~ 6.66 (2H, m), 122 - 12^ (IH, mV 7.4j lili d. 73 5 H.-), 
7.74 {iH d, J 2,5 Hz) and IM OH, d, /5,5 1-fe) 


39 


66 


IR vw (Nujo1)/cm'^ 3058, 22925, 1595, 1524, 1462, 1268 tmd 794; 
NM-R §H (400 ^^2, CDCfe) 2,69 (3H, s), 6.66 (.IH, dd, / 40, 2.0 Hs), 
7.42 ( 1 H, a, / .1 B-2), 7.51 (IH, d, J 3.5 Ha), 7,76 (IH, 4 J 2.5 Jfe) smd 


AO 




mp iOMOi < !R \ -\i„.r.on! 2925, 1610, 1550, l5l?, 
1446. 133L y{^- aiiu 793. NMK 5fj t iw MH^, TDQ,) 4,16 - 4.23 (2H, 
IB). 5.16 ( m, dq, J iO.O, 1.5 l-fe), 5.21 - 5 (LH, m>; .5.32 (ja dq, 
17,a 1.5 HzX 5.97 - 6.09 (IH, m), 6.63 (1 H, dd, / 3,5, 2,0 Hz), 7,25 (IH, 
d, J 5,5 Hz), 7.39 (IH, d, J 3.5 Hz), 7,73 <ia dd, J 23, 1,0 Hz) and 7.86 
(lH,d,J5.5Hz) 


41 


56 


mp 22S.5 - 221.0 *>C; IR \w (NajoD/cm"^ 313S. 30S2, 3080, 1S94, 
1544, 15l«^, BOS, {463, 1341, 1265, 867, 782 and 730: mm Sj, (400 
MB.?.. DMSO> 6.94 - 6,96 (IH, ni), 7 75 (.iH, dd. / 3.5. 1.0 HzV 8,33 
(IH, (1. J I.O ffe), 9 79 OH, <^): Anai Oalcd tor Ch.H4CIN503S:..0; C, 
42.64; H, 1,43, IS, 14 93 Found" C 42.94; H. i.Sl; N, 15.05. 


4a 




\W (Nujol>'ccV' 32M, 292.'=;, 28;54, i60S. \5m. 154^1 1516. 3458. 
1377 and i329, NMR Sh (400 MEg, CDCia) 7,86 (J.H, d, 75.5 Hz), 7.72 
(1 H. s), 7.38 {IH, m), 7.25 (IH, d, / 5,5 Hs)* 7,65 (iH, m), 5.16 <ia hr 
s u 5.59 (2H, q, 7 8.5 Hz), 1,32 (3H, t, /S.5 Ha). 


43 




m V;^a. (NujoiycnV' 2956, 2925, 2S55, 1598, 1547, 1521, 1508, 1478, 
1458 a«d 1349; NIVffi 5h ^400 MHz, CDCij) 7.S0 ( IH. m), 7.72 (iH, xn), 
7.39 (111, m), 7.22 (IH, raK 6.62 i iH, irJ, 3.6S (4H, m) 2,02 (4^1, rm. 


44 




mp IS2 8 ■ 1S3S T: IR v„,,^ (Xu»oi.f/un' 31^2, 3128. 3J07. 1601, 
1558, 1543, 1498, 1477, 1406, 1321, 765 aiid 756; NMR <4fi0 MHz, 
CDCls) 3>35 (6H, s>, 6,65 ~ 6.67 (iH, m). 7.45 {la d. / 3.5 His), 7.74 
7.75 {IH, m), S.S8 (IH, ,s): Anal. Caicd for Q^^u^aO^^: C, 49.65; 11 
3,47, N, 19.29, Foand; C, 49.27; H, 3.4<); M, iQ,04. 



56 







M. VmaK CNujoO/cm'^ 3250, 3084, 2924, 2854, 1608, iSBO, 154B, 1:515, 
1 4S5. 144i and L>30, Hm Ojj ( ^00 >lHz, CDCIO S 59 Uli ml 
(IH, m\ 7.72 (III m'), 7.66 (IH, m), 7,41 - 7.38 (111 rn), 7,25 (IH. mi, 
7.18 (IH, ml 6,63 (IH, m). 6,21 (IH, br s) md 4,S9 (211 d, J 5,6 Ifzl 


. 46 

i 


44 


Va^v (NujoWcm^^ 3m, 2926, 285$, 1716, 1593, 1523, 14S9, 1468, 
1421, 1332 m& llPO; mSK {400 ^tfk, CX>Ch) 8-00 (IH, m>, 7,78 
(IH, ml 750 (2a m), 6-62 fill ml 4J5 (2a m), 3.40 C2a m). 2.95 
CH, m) und L20 (311 U J 7.0 a^,); M/Z .^03 (M^HV, 


47 



■ 

so 


44 
81 

25 


(N'aji)n/cTt3 ' 34|7, 3U\\ 2074, 29^14, 2S59, 2^ 277o, 1599. 
I\^f.. 1538, i4SS, 1462, 133? tmd 1256 NMS (400 MHz, CDClj) 
7 J4 (la d,J$.5 Bzl 7,73 (la s), 7-38 (la m), 7.22 (IR d 7 5.5 Hz), 
6.63 (la m), 5.64 (IR br s), 3,60 (aH, q, J 6-0 Hz), 23S (2a t, J 6.0 
lfe>, 2.28 (6H^ s). 


N^IK 5h (400 MHk, CDCig) 8.01 (IH, ml 7.79 (la 7.50 (Sa 
6 80 <ia ml 4.30 (la hrm\ 3.80 <2H, 3.30 (2a m) and 2,IS (2a 
m), RetentioJi to 2.42 (80:20>. 


Vr^x (NujolVcm'' 3079, 2^^2i, m'^. Ul'i. i<m. 159^1, 153L 1466, j 
1336, 809: NMR (40(J \lHz. DMi>0> 2.S4 (211, t, / 7.0 Ite), 3.24 (2a | 
t, 7.0 Hz), 6.86 (la dti J 1.8, 3,5 Ife), 7.54 (IH. dd, J 0 S, 3.5 Hzj, 
7.5S (IH, d, i 5.5 mi 8,17 (III, dd, / 0,S, l.S H?), S.51 (III d.J55 
Hz), 12.05 (lH,br>. 


NMR §H (400 MH2, CDCfe) 1.85 (SH, m). 1.95 (2H, m). 2,95 i2a t, J 
7.S Tlz), 3.50 {6M, m), 6,65 {JB, dd, / 1,7, 3.5 H^X 7.48 m> ml 7,?6 
aain),?,99(m,a,/5,5K3;), 




S2 


aip 145.8 ~ 146,5 "C; IR v„,a, (NujclVcnf' 3403, 3310, 3135, 1600, 
1551, 1517, l4o3 ajiii 7.^0; NMR 5h (^00 Mlfe. €DCh) 3,30 !0H. i). 
4 13 (2H s\ n 59 - 6 ol »2a ml, 7.35 ^H, dd, / 3.5, 1.0 a^). 7.()8 ~ 
niK ill ^;^ CiiM toi C^H.^N^OS + 0,3 HjO'. C, 54.24; a 4.78, 
iN, i:.i,u»> roimu; C .i4,.i/; li, 4,51; ISi, 20.93. 




52 


v««^ mmVom' mo, 2-924, 2854, 1541, 1464, 1352, 779, 650; 
NMR tHu (40DMH?, COCI3) 1-50 (3a t, ./ 7,50 Hx), 3.20 (2a q, ^ 7.50 
H.r.), 7.45 (la ml 7,53 (la 4 ./ 5.6 at). 7.92 (la ml 8.07 (la d, J 



wo (f3/*>S5524 







5.6 FkX gJ9 (IH, m), S>85 (IH, m). 






H< V;,,.. iN'iyoiVcTn y)2A 2^^.4, LW'\ 154^, *i52_\ H40, 1377 
^rid 1353; Ts^JR .400- MR.-, €00} 7.80 ! Ul d. ./ 5 Him, 7.6? (IH, 
4 i 4.0 m), 7,26 (iH, J 5>3 Ha), 7,02 ( IR, / 4.0 Ife), 3.28 ({>ii s). 




Z5 


NMR 5u (400 CDOs) 3.35 (2H, m), 4J2 (aH, m). 4.41 (IB, mX 
6.65 {IH, d, / 1-8, 3.5 Hss), (211, m% 7.78 (IH, d, J OA LB Hk}, 8.05 




52 


tr.p :44,4 - 24 \ 9 TR (NujalVrm ' m9, 3i39, 1652. 
lOfi?. 1557, 1510. 1491), J470, 1446. 13"? and 743^ nMK 6h (4UU 
MB?. CDCh) 3.23 CdH, s), 6.6 1 - 6.63 < 1 H. d^X 6 15 ( I H< s), 7 !7 ' > > 
(IR m), 7.34 ~ 7,46 {5H, m), 7.72 (IB, s), 7,V3 (iH, s). (lii 


56 


51 


aip 210.9 2U3 ■='C; IR {Najol)/cm'* 3346, 3140, 1656, 1558, 
154,1, 1462 1377; m<tR 5h (400 MBk, CDQ3) 2:29 {3H, s), 3.3 i 
(6R s), 6.6i ~ 6.64 (IB; m\ 7.39 (IH, d, J 3.5 H?), 7J3 (IH, d, / 1.0 
Ms), 8.26 (la 5), 8.30 (IB, s); AxM. CM for Ci4Hi4N40aS: C, 55.62; 
H, 4.67, 1 S.52, Foetid: C, 55,46; H. 4,57; 18-27, 


5? 


47 


mp l'?2.2 - 192.8 X: m \w (Nuion/c«V' 3409, 3133. 3U0, J665. (603. 
1550. i526, 1463, 1376 and J261 : lS'>ffi (.400 MHz, C'DClj^ 3.33 (6^1 
s), 6-62 - 0.64 1 iH. ffl), 7.40 (1 H. Ud, ./ 3.5, 1 .0 Ik >, 7.5 5 - 7,62 (31 1 m\ 
7.73 - 7,74 (la ro), 7.% ~ S-01 (2a m), US (iH. .s), <),iO (.IH, s); 
Anal Calcd for C}^i<>N40aS 0.75 H^O: C, 60.3S; H, 4.67, N, 14,82, 
Fouttd: C, 60.47; H. 4.63; N. 14.72, 




05 


mp 1S3,S-" I$4.3 '^; m V3^, (NuJoD/cm-^ 3269, 3134, 3069, 1613. 1583, 
1551, 1520, 1449 mid 794; MMK Bu (400 MBz, CDCh) 3 JO {3H, d, J 
5.0 Hz), 5.09 - 5.10 (IH, ?), 6,62 - 6.64 (IH, m), 7,26 (IH, d, ./ 4.5 m, 
7.3S (iH, dd, /3.5, 1.O H2X 7.71 - 7.73 (iH, m), 7,S5 (iH. d, .J' 5.5 Bz}: 
A.na}. Calcd for CnH^?OS 0.3 HiO: C, 55.S2; H, 4.09, N. 17.75. 
Fouud; C 55.85i H, 3.94; K, 17,68, 



wo mm$2t pciim&nmwm 
38 



59^ 


6 


inp 21 j 9 X\Ul Oh ( 400 CDCi A 3,09 5), dJ2 - 0.74 flH. 
m), 7.40 i !H> 7 , IH a. / 3 5 H'/X 7.S^ (IH. d, J 1.0 Ezk '190 UR 


m 


r:. 


txip 108.3 108.6 '^C; IR v™,^ (M«joiycm'^ 3104, 3073, 1702, IMl. 
159S, 1545, 1467, 13?3, 804 g»d 744; NMR ^ (400 MHg, CDOi) 2.31 
(3a s\ 3M (3H, s), 3,96 (2H, s), 6.68 - 6.70 (IH, m), 7.42 (IH, d, J 5.5 
7.47 (la d, J 3 J Hk), 7.87 (IH, d, J LO Bzl mi {IH, <J, i 5.5 H?); 
Ana]> aUcd for CjsHnNsOjS + (X2 C. 56.49: H, 4.23, N, 13.17. 
Vcmn± C 56.63; 11 4.14; R i3-09: M/Z 356 (M-s-Hr, 




23 


NMR 6m (400 MH2, a.>Cl'7) 3M {M. q, J 5.5 H/.), f. ,/ 4 5 
H7\ 5.47 - 5.SS (IH, m), 7.03 (Ui d, J 4.0 Hx), 7.24 (IH, d, ./ 5,3 Ife), 
7,7 ! ( ta d, J 4,0 Bs) and 7,84 (IH, d, J 5.5 H»); ReteuUon to {SQ/30): 
5J2niin 




M 


IR vw (Naio|)/cm"' 292S, 2855, 1541, 1406, 1362, 7S3; NMR 8k (400 
MBz, CBQs) 2.93 « s), 7.45 (Hi, m), 7.5i (IH, i 5.5 Hz), 7.92 
(IB, ai), 8.07 cm, d, /5.6 Xfe), S.76 (IH, m), S.85 {la la). 


m 


83 


V««,« CN«jol)W 304a, 2926, 2855. 154L 1468, 1335, 790; NMR Bb 
(400 MliK, CDCh) 1.05 (3a t, / 7.5 Hz), 2.00 (2H, sextet /7.5 ffe), 
3,10 (2e, in). 7,45 (IH, m\ 7.51 (iH, d. J 5.6 .Bg), 7.92 aH, .m), 8.07 
(iH, d, J 5,6 Hz). S.76 (1 H, ni). 8.S5 f 1 R m) 


b4 


26 


(NujoD/cm-' 3418. 30%, 2924, 1516, M60. 1377, i22S. 827 and 
795; NMR (400 MEs, CDCh) 7-55 (la d, / 6.0 Hz), 7.69 m, d, I 
3.0 im> S-iS (m, 4 i 3,0 H«) snd g,20 (IH, d, / 5„5 m 


65 


r>2 


mp 152 - 153 T!', IR Va^s (NajoI)/cm-^ 3056, 2925. 1566. 1532, 1464, 
1 354, 1 132 and 792; NMR §h (400 MHz, CMs) 3.32 (6H, s), 7,26 (m, 
d, J 5.5 7.S4 (la 4 1 3,0 7,91 (IH, d, J 5.5 Hz) md 8.10 (Hi 

d, J 3.0 Hz) 


6b 


10 


IR v„,,,, {NwAVcm-'- 3057, 2956, 2855. 1530. {467. 1450; SMK 6h (400 
MH2, CDQs) 7.45 {la m), 7,51 (IH, d, J 5,6 -Hz), 7,92 (IH, m), S.07 
(IH, d, J 5.6 Hz), 8,76 (IH, m), g.SS (la m), 9.2S (IH, s). 



59 







Tl? \W. {N\wl)'^ra ^O^?. 29=<<j, >C3 255% 15^7, ]5h4. 1557, 152\ 
1450, 1427 ajid 1333. 6h {4m MHz, CU( 1^; 8,S2 ( IH. d. J 5,0 Hz\ 
8,57 cm, 4 J S.0 mi 7.95 (IH, d, ^5,0 Hz), ?,92 - 7.82 (la m), 7,44 
(7 10 (IE, m) 7.29 ~ 7.22 (IM, ml 5.60 (iH, br s), 4.10 (iH, br s>, 3.<J5 
- 3 92 (2H, jn), 3.77 - 3,75 (aH, m). 


69 


87 


Trp I'iO - 142 T:; IR vw (Nujoij/ciii'* 3435, 2924, 1,572. 1528, i4r52. 
1320. iOS6. 793. 702 md 600; NMR Sh (400 MBz, CDCI3) 3 J3 {,2fi> m\ 

J 03 (?a t, 1 5.0 f h) < " 5.fw; ( ! a m). 7.24 an, d, / s.5 h?), 7 J6 

UH. d, ./ 5.5 Hz> ano ^. (i a d, .\0 


50 


N^'IK 4i (too mrU. CDCb) 5,7S (iR dd. S \ iO.S 6 h% dd, 
J L7, 3.5 Hi£), 6.75 (iH, dd. J L8. 17.3 Ha), 7.05 (la dd. J iO,5. 17 J 
fl?). 7.53 (IH, d, / 5.5 Hz), 7.55 (IH, dd, J 3.5, 5.5 Hz). 7.78 flH. dd, ./ 
0.8, ij Hz), S.01 <ia d, / 5.5 H5!). 


70 


16 


m Vt^ iNujoiycm'' 3072, 2923, 1696, 1540, 1464, 788; >MR Sh (.400 
MHz CDOj) 1.50 {€a d, 3 6.9 Bs), 3.44 (IH, hssptet, i 6.9 Hz), 7.44 
(IH, ddd, i \X 4.9. 7.5 Hk). 7.54 (IH, d, J 5.5 Hz), 7,93 (IH. dt, / 1.3, 1 
7.5 Va\ % 06 UH ' 5 Hz ), 8 1 UH m l S .J ^ ^ i 




13 


nip 65 0 - 55.4 . IR \Va. (Nir,on/t*m ' 3.1 !f>. ^0«0, I J55S, i4SS, | 
1466. 133U and iOSS; N^IR 6h (400 .WIz, CDCh) 3,4i »). 3 6,-^ | 
(2H, t. y 5.5 ifeX '^.7'> ail, q, i ^.5 Hz), 5.61 (IH. i, .7 5 0 Hz), 6,63 - | 
6,65 (IH. m\ 7.38 (III cl J 3.0 H/.>, 7.72 - 7,73 (IR m\ IM (iH. s}; 1 
Anal. Caicd tn: -.11 A' fv( < \ kOn, 1i ^ 41 N, 1 1 80 fuHJud C, ' 
43J9;H.3.4S;N, li.77. | 


72 


42 


nip 73.4 - 76.3 -"'C; mv«^ (N«joI)/cm"^ 326S, 3098, 1597, 1548, 1516, 
1462, 1.376, 1341 and 767; m^^i (400 MHz, CDO^) 1.6S ~ 1.80 (IH, 
Ri), L83 - 2.08 {2H. m). 2.17 ~ 2.28 (IH, m), 3.65 ~ 3.81 (2H, 3.83 - 
3.Q0 (iH. HI), 3 97 - 4.07 (iH, iii), 4.34- -4.43 (IH. m\. 6.63 - 6.6.5 (IH, 
niK 7.42 ((H. d. I.OHa 7.73 - 7.74 UH, mi, 7.5^5 (iH. ?J. 




68 


n? Vf^s. (N«ioi)/ctti ' 3061. 3925, 2S54, 1727, 1595. 1323. i4S:4, 1467, 
1 377 and 1230; NMR 5ti (400 1!^, CDCI3) 8, 1 5 ( IH, m), 7,82 (1 H, m), 
7,74 UH. m). 7.70 (IH. m). 6.70 (IH, m) 4.60 (211, % J 7 0 and 

1,.50GHUJ7,0H/). 



wo 



60 



74 


47 


NMR 5h (400 miz, CDCl-s 1,43 (OH, s), 3.42 (2H, q, / 5.3 lis), 3.65 i 
C?R, ./ 5.5 nil 5.34 Ua J 5.5 UzX 6,6? (J ^1- del, J 2.0, 3.5 Hzj> 7.20 
(IH, d. i 5.5 Hx), 7.39 (IH, 4 / 3,5 Hz), 7,72 (iTi dti, J 1.0, i,5 m) md 
?,8.S ( m, d, J 5.5 fe); Retentjoti tiiae 3.26 aiin (g;2) 


75 


61 


TvVIK %i (400 MHz, CDQ3) 1.40 (m br s), 2,99 (2H, t, J 6.0 Ife), 3-<50 
(2H, q, J 6.0 m), 5M tm U J 3.5 Hz), 6.63 (t H, dd, / 2.0, 3.5 Hz), 7.22 
(IH, d, J 5-5 Ife). 7,37 (IH, 4 / 3.5 Bk), 7J2 (IE, dd, J tO, 2.0 VSz) aod 
7.84 UH, a, ^5.5 H»); EetfisRtiem time 2.6.*=; rain (7:3) 


"•t> 


40 


mp 112 - n3 "C; IR v„,,,^ (NujOl)/cm'^ 30S9, 2925, 1561, 1352, 1135 and 
794; NMR da (400 MH/, CDCh) 2,60 ^H. ai, 3.31 (dH, s). 7.09 (iH, $), 
7.24 (la 4 J 5.5 Hz) and 7,90 (IH, ./ 5.5 lis) 


77 


5 


NK'tR Sti MIfe, CDCis) 3,61 (2H, q, / 6.0 Bis), 3,75 (2H, q, / 6,0 
m), 5.56 (iM, t, 7 6.0 mi 6,65 (IH, 4d, / L5, S,5 Hz), 7,21 (iH, d, J 5.5 
HzX 7,39 (iH, d, ./ 3,5 Hss) 7;?5 (IE dd, / 1-0, 2.0 J^2), 7,92 (IH. 4 J 5,5 
Hz) a«d 9,31 (IH, br s), RetenUoB to 2.89 hub (SO:20) 


7« 


51 


mp 155 - 156 ''C; NMR (400 MBz, CBCIs) 3.86 (3H, s). 3.S7 (3H, s), 
4.68 (2a d, J 5.5 Hz), 5.40 (iH, t, J 5,5 Bz), 6.62 - 6.64 (IH, m), 6,82 
f IH, d. ,/ S.O 6.94 - 6.99 (2H. m), 7.24 (iH, 4 J 3.5 Hz), 7.37 {m, 
dd, ./ 3 5, 1.0 Viz), 7.72 - 7.73 (iH, ml 7,86 UH, d, i ^.5 Hi): Ana], 1 
Calcd tor Cj<,Hi>N.^O-,$: C, 0:3.1 1 ; )i 4.6ft, N, { 1 43, Foim&. C, 62,19; H, { 
4.67; N. i 1.44. ) 


79 


92 


mp 169,6 - 169,9 'C; NMR Sh (400 Mfia, CDCh) 5.02 (2H, s), 6.63 ~ j 
6.66 (IH, m% 7,22 (IH, 4 / 5,5 Bz% 1S9 (IB, dd, J 3.5, 1.0 Ha), 7.22 - 1 
7,74 (3H, m), 7.89 (IB, d, / 5.5 Hz); Anal. Calcd for CioI^N^OS + 0,2 ' 
H:0; C, 54.3$; H, 3.38, K, 19,03, Fqund: C, 54.69; H, 3.'^S, 1^4 .74 




45 


M vt^ (Najoiycm"* 2925, 2S55. 1545, 1464, 1356; HMR Sjj (400 MHz, 
CDCI3) L45 (3H, /7,5 3ffe), 2.61 (3H, s), 3.15 (2H, q. J 7,5 Hz), 7.15 | 

(IH, s), 7.50 (IE d> / 5.5 Hz), 8.02 (iH, d, / 53 llz). | 




20 


N.\m 6p MOO MHx, aXJlsj S.US (IH, m\ 7.80 (IH, m), 7.55 (2H, rn), 
6,70 (IH. m). 4.90 (la s) and 3.80 <1H, br m); Retention time 3.06 
(80:20), 



61 



S2: 


j TR \W (Xtyol'' ' :9Z5, 1543. i526. 1460 L>56; >JMR Sh 
1 1400 MHk, CJDCi,! 1.43 {SiL L J 7.5 Bsi). '^^B i i--^ Hz), 7..^-? 
1 UH. d, 7.5 Bz), 7.6! (tH, 4 ./ 3J lix), 8,09 (IH, 4 i 7.5 S>15 
1 (ifi,d.i3-l III). 






\\t>ax CNujoiycm ^ 32rA 30S9, 2m 2854. if>33, I6f)3, 1548. 1516, 
1486, 1462, 1377 aad 1331: mSR (400 MBe, CDCls) I S3 (3^ s). 
3.54 (3a /5.5 Hz), 3,69 <2H, q, J S.$ Ife). 5,43 (IH, t, /6.0 Bzl 6.65 
(Ui (M, jr L5, 3.5 His), 6J6 {IH, br s), 7.22 ilH, d. 7 5,5 H?). 7,39 (IR 
dd. i { .0, 3,5 7.73 (IR M, J 1.0, aad 7.89 (IH. d, 7 5.5 Hz); 
Rctentios tsnie 3.0S inm (70:JO), 


84 




TR Vj3,, <NuioiVoin ' 33 J 7, 3265, 2924, 2854, 1635, 16L^. 3580. fsSS. 
1514, 1403, 137^ and 13.^5. .NMR Sjj (400 MH?. CDCiji, 0.'>Q i,t)H, d, ./ 
5.5 B?), 2,01 (2H, m), 2.07 (IH, m), 3.56 i2R, q, J 5.5 Hs), 3,68 (2H, q, 
J 5,3 Hsj), 5.49 (IH, i, H^?), 6,65 <1H, <M, J 1 .5, 3.5 Ife). 7.21 (IH. d, 
/ 5.5 Hk), 7.39 {IE, dd, / 1,0, 3,5 ife), 7,73 (IH. dd, J i.0. 1.S Hk> md 
7 89 an, d. i 5.5 m); RetenUoa tims 4,43 min (70:30). 


?■? 




ilt vw fNuJoiVeui^^ 33J8, 3083, 2974, 2871, 1644. 1600 1549, 1488, 
1461 and 1337; NMR 8h (400 MHs, CDCI31 3.75 {2H. q. </ 5,5 Hz), 3.83 
{2H, q, ./ 5 5 H7\ 5 68 (iH, t , J 0 H?). 6.62 t Ul. dd. .115,35 Hzi, 7.21 
aa d, ./ ^ 5 H7\ 7 C>H. niK 7 UH, m\ 7 7i (3H, mt. 7,8? aH. m) ' 
and 7.9* > ; 1 1 1 0 J ^ I L' ^ Rcic iMon time 5.U5 nun ( 70 30) 






IR Vj„., (NtijoO/cm' 3267, 3.10S, 2925, 2834, 1641, 1611. 1548, 1517. 
1 4S5, 1464, 1422 md 1334; NMR 8h <400 MHk, CXsOs) 3,71 (2H, q, / 
5.3 Hz), 3.8X (2a J 5.3m), 5.65 (la t, /6,0lfe), 6,63 (IH, dd, i 1.5, 
3.5 Hz), 6,92 (IH, m), 7,24 (IH, 4 J 5,5 Ha), 7,37 (3H, ml 7.56 (IH, br 
s ), 7.72 (IH, dd, J i ,0, 1.5 Hs;) md 7.S9 (1^ d, J 5.5 Hz); Retenlion tJ0?e 
4.79 miri. (70;30). 


m 




NMR 5.; i4uO %ni . TDC,-} 3 f: m\ 3.?4 i3a 3 7^ (2H, raX 
5.53 ( IH bx s) 6.73 ( IH, dd, J L5, 3.5 lU), 7.34 (IH, d, ./ 5.5 H^X 7 65 
an, m1, ^83 iia m) md S-02 (IH, d, J 5,5 Hz)j Retendon Ume 3,46 
lain, (70;30). 



wo ii2m$sz4 
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8S 




NMR 8h \m miz. CDO3) 0,B7 i6H. d, J 6/5 Hs), 1,83 (2H, ni), 
aM, q. J 5.5 Bz), ? "? {Zll mu 3 S5 (211 mK 5 50 (HI br s) 6Jl (iH, 
dd,J L5, 3.5 H^. >. 7.3: iH, J, / 5,^ li/), "X^l QH, m), ".81 {IH, m) md 
7,96 ( 1 H, d, J 5.5 Hz)-, Reisntion itaic 5.69 nun, (70:30). 






\MR <Sh (400 MHz, CXJCI^) 3.55 <2H. q, i 5.8 Hz), (IH, q. 5.8 
f-ki, 5.07 cm s), 5.55 (IH, m\ 6.73 (IH, dd, / 1.5, 3-5 Ifo). 7.29 (5li 
m). 7.40 OH, 4 i 5.5 Hz). 7.76 (IH, m), 7.85 (IH, m), 8.11 (IH, d, J 5.5 
a?) and 10.05 (IH, br s); Retentson time 6,16 min (70:30) 






NMR 5h (400 MHz. CDCl.) 3.0 1 (111 t, / 5.8 H?), 3.60 (2H, vj. ./ 5.5 
Hz)> 4.04 (2H, d. ./ 5 8 iL--) .? 1 1 i2lh q, J 5.5 Hz), 5.46 (iH, m), 6,6i 
(IH, dd, ./ 1.5, 3.5 ifeK 7.31 (lit d, ./ 5.5 Hz), 7,33 ~ 7.45 <4H, m), 7.11 
~ 7.70 {^4H, m) and 7,82 (IH, 4 / 5,5 Bz); Retention tune 17.2 mia 

(70:30), 






NMR 6h (400 DMSO) 3,27 (SH, tn), 3.42 (2a m). 3.63 (2H, na), 
5-01 ( IH, ml Sm (IB, m), 5 J7 (IH, m). 6,10 (111 bt s), 6,S5 (iH, dd. J 
t.5. 3.5 Bz), 7.29 (IH, 4 J 5>S Hs), 7,4S <2H, m), S,17 (IE m) and 8.35 
(iH, J 5.5 Hz); Retmtion time 339 Bain. (70i30), 


n 


99 


mm. S{f (400 MBz, DMSO) 3.30 (2a t. / 6.0 m% 3.45 (2H, t / 6.0 
Eih 4.23 (2a s), 6.46 Oil br s), (IH, dd, </ 2.0, 3,5 Hz), 7.18 - 
7.33 (7H. ml 7.49 <2H, mi, 8.17 (IH, m) and 836 (IH, d, / 5.5 Bz); 
Retention iime 4 .6 1 bh n (7 ; 3 ) j 






NMR (400 Ml\i, DMSO) i.02 - 1.2.^ (.-^H, m), 1.51 - i-7S {5H, mi 
3,26 Ua m), 3.34 {1 H, Bi), 3.43 <2a m). 5.75 t'iH. br s), 6,78 (la br a), 
6.S7 (la dd, / 1-5, 3.5 Hz), 7.34 (iH, d, i 5.5 Hz), 7.49 (IH, m), 7,96 
(iH, br s), 8,15 (IH, m) md 8,36 (IH, d, J 5.5 His); Retention time 5.30 
imn, (70:305, 






N]V1R 6h (40Q MHz, DMSO) 3.35 <2B, ml SM (2H. ml 630 (IH, i, / 
60 Hz), 6.79 (IH, dd, i L5. 3.5 Hia). 7.17 - 7.31 (5H, m), 7,36 ~ 7.47 
(3a m\ S.IO (la m), 5.27 (IH, 4 5,5 Bz) and 8.52 (IH, m); 
Reteatios time 5x46 miu, (70:.30). 



63 







6f.i {4{.K3 3Vmz, DMSO) 335 (21-1 q, J 5J Uz\ iAG CR. q, / S.H 
Ife), 6.35 (OL u ./ 6.0 mx 6M (IH, d4 J 1,5. 3,5 .Hs). 7,19 (IH, m), 
1.15 (-5H, m), / 41 C3i£, m\ SJO (iil, tlU, </ i.O. LS Ui), S.2b illl, ti / 
S.5 lix) aiid 8 JO (IH, m); Retestioti time laixi. (70:30). 






Sh W MSk, CDCls) 3.56 <2H, q, / 5,8 Ha), 3-78 (2H, m), 5,07 
(2K s), 5.55 (IR hf s), 6.73 (IR J 1.5, 3.5 Ha). 7.29 ~ 7.36 {Sil m). 
139 f la a, y 5,5 Hz), 7.76 (iR mX 7.85 f IH, lol 8,iJ (IR d, .A 5.5 im 

and 10,07 (iK, br s); Reicmmn hiise U) rmn (TO-.'^O^ 






K\rR Sjj (400 MiXz, DMSO) (2H, m), 3 76 i2Il, 5.80 (ili del J 
L5, 3 5 il/). 7.22 {iH, d. i 5.5 >&;), 7.35 (4a m). 7 42 (.^R ni), 7,96 ^ 
UH, 8-H (lU. mK S.27 (!H. d. .? .'^.S By) and 9.68 flH, br s); 
ReteatiOii time 8,41 mm, (70;30). 1 






mm 6h (400 MH^i, DMSO) 2.93 s), 3.2 i (2H, m), 3,64 (2H, m), 
6.86 (IH, dd, J i.5, 3.5 Hz), 7.J8 <1H, ro), 7,32 (JH 7.52 (IR m). 
7.S6 (IH. mK 8J7 (IH, hi) and 8,37 (IH. m); Retentios time 2.93 mn 
(70:30): 




NMR Sf. t.400 iMHz, CDCIs) 1.21 (m s), 3,2S UH, q, J 5.8 Bzl 3.61 
(2H, q, J 5.9 mX 5.41 (IH, U J 6.0 ffe), 6.58 (tH, J 6.0 i-k) 6.65 (IH, 
dd, .1 l.S, 3.5 Hz), 7.23 (IH, d, 1 5.5 Hz), 7.40 (3R m), 7.69 (2H, d, .1 6'.4 
7.74 (la tn) and 7.S7 (IR d, J S.S H^); Rdention time 10.30 min 


100 




NMR 5i{ (400 MHz. CDCi.» 8,88 (Ul m). S 70 {IH m). 8.08 (IH, m), 
7<88 (IH, m), 7.S2 (IH, m)> 7.7{J (IH, ni), 7,<j4 (2H, a»d 6.30 (iR 
m); Reteatioa time 3J2:(S()i20>; 


10! 


SO 


rap 193.9 - t95>0 m (t4^ol)/cm' 3346, 3149, 3080, 306^1, 
16S3, J 664, 1599, J 547, 1497, 1315 and 129S; NMR S« (400 MHss, 
DJSISO) 2.2« m, s), 6.S6 ~ 6,88 (IR m), 7.51 <1R d, J 3.0 His). 7.48 
(iR 4 i 5 J m), 8.20 (IR s), 8,51 (IH, d, / 5.5 Hz), X0.58 (IH, s); 
An;il. Caicd fm Ct-H^SOaS -i^ 0.5 HaO: C. 53,72j R 3.76, N, 15.66. 
round, C, SJ.Jsi ; R _>.44; N, 15,41. 




102 


^Ip 2^-5 ~ 244 'X\ iR v..,.. (NujoIVcra-^ 2955, 2924., 28.-54. 1543, 1520, t 
1574, 1468, 1435, 1358 and 1236. NME % (400 Mtfe, CDCUi 8,iS (IH. | 
d, J 5.5 Hss), 7.82 (iR s), 7.53 (IR d, J 5.5 Ha), 2,63 (3H, $% ' 

■■■■ .■■ - — >v J 
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Mp 240 - 24i "C, TR n-- '-v^i J9:5, 1537, [516, 
148L 1400, 1359 and UiO. NMR Sk (400 MJL, CDCh) SJ5 (HI i 
5.5 tfeX 7.51 (IK it / 5.3 jffe), 3,50 <6H, &). 




n 


mp208«2U "C;mvw(N«jol)/cin"^285S, 1520, OSS, lU)l,Si7 
auU 794; NMR (400 MHz, CDOg) 2.57 (JH, 4 / llz), 3.30 (6a 
SI, 7.?4 (la d, ^ 5.5 mi 7,74 (HI, d, J 1.5 m) sttd 7.89 UH, d, J 5.5 

Hz) 




99 


Mp 14H - UQ ^r; IR \'^.,, iN'u;olVcm^ 2854, 1564. 1236 and 7932^ 
NM 6b (400 IvlHx. CDCij) 2.45 (30, s), 2.47 {3M, s), 1130 (6H, s), 7.23 
U H. d, J 5.5 Hz) atid 7,87 {IH, d, ^ 5.5 He) 






Mp 170-170.5 X.; m Vt««t <Miijoiycm-^ 3061, 2955, 2925, 2854, 1545, 
1519. 1480, 14^5,3nd 1377, mm ^ (400 MHis, CDCIj} (IR d, / 
5.5 Hz), 7 8S (an, d. 7 7.0 H:?), 7.71 (IB, s), 7.5? (IH. d, / 5.5 Hz). 7.30 
(2H, t, J 7,5 Hz), 7.42 (IH, t, /7.5 Hz), 3;25 (211 q, /7,5 Fla), 1.53 (3H. 
t. J 7.5 Hz). 


m 


80 


Mp 258 - 251^ ^ 'V IR x uNiaolVcm'^ ?]3^. ^fi7? 29^^. 2«24, >S54, 
1573, 15.5^. 14 14t),v Hi5 and 1251 NMR -.400 MH/, : 
CDCI3) 10.43 {IB, ht s), 7.91 { 1 li d, i 5,5 III), 7.43 (IH, S), 7.25 - 7.21 




Mp i7S.7 - 179.5 "C; M v«,,. (Nufaiycm'' 3245. 2924, 2845, 1600, 
1554, 1530, 1515, 1467, 1344, |32|, 12-51 and 1232, NMR 5h (400 
MIU, CDCk) Ml (IH, d, / 3,2 Bs), 7.9? (IH, m), 7.55 (iH, d, / 3.2 
Hz). 7.25 cm, s), 7.00 (la s), 6.98 (IH, m\ 6M flH, ml 5.46 (IH, t J 

5 t< Hz). 4 70 i>IT ^ ^< (! ID. 3 ii7 OH, s) and .^.87 (3H, .^). M \ 
Caicd for C,,li„N 0.\ i\ 5t> 25: H 4.1^: N. 14 >7 r-uumi: C , % 2-^, 
a 4.11; N 14.41. 






Mp 221 ' 222 *C; IR (NujoiVcm'' 3083, 2'J25, 2S54, 1528, 1510, i 
146}. 1377, 1303, 1241 and 1161. mR Sh (400 MH- COd ) 8,6S ' 
(11% s). S.63 (la d, i 8.0 HkX SJ7 (IR d, / 5.5 Bz), 7-74 (IR d, S.O 
mx 7.52 (la d, / 5.3 Hz), 2,48 (SH, bI 



wo iims$s24 



6S 



110 


63 


rnp 100.1 ~ 190.7 ""C; iR v,p,^ (NiyoIVcm- 3464, 32%, 3165, 312'.:, 
3038. 1635, 1555, 154i, 1481 and 1360; KMR (400 MIU, CDCb) 
3.10 aH, s), 7.24 (IH. d, J 53 « 7.5S (IH, d, i 3.0 Hz), 7.98 <il-l, d, J 
5.5 HzX 812 <m, d, 3.0 Ha); And, CM for CsH6K4S3t; C, 46,14; H. 
2.58, N, 23,90. Foaad: C, 46J4; H, 2.67; N, ^>02, 


ii:s 


S5 


mp !39.3 - {39J ''O, IR Vp»« CNujot)/cm"* 3326, SUS, 3078, 3{Ki>, 
1557. 1537. 1506. 1356 and 795; NMR Sb (400 ^iHz, CDCl.) i.75 - 
7,84 *'iH, xn\ L91 - 2.10 QU, m\ 2.15 - 2.26 (IH, m). 3.70 - 3,83 (2H, 
m), 3-84 ^ 3,9S (2H, m), 4..i8 -4.56 (IH, .s), 7.24 (IB, tS, J 5.5 liz), 7.56 
(iH, a, 3.5 fk), 7.95 (IH, d, i 5,5 I-fe), S.i2 (IH, d, i 3.5 Hx); Anai. 
Calcd for C34H14N4OS2; C, 52,S.l; H, 4.43, N, 17.59, Found: C, S3.0S; R 
4.53;S^i7;22. 


tm 


62 


rnp 12s - 129 ''C; IR v^^^ (N»joi)/(aB-' 3251, 3102, 3076, 3019, 1596, 
!5S2. 1528, 1448, 1336 and ?94; NMR (400 MBz, CDCls) 4,19 - 
4.24 (2H, m), 5.14 - 531 (3H, m), 5.99 - 6.10 (IH, m), 7.24 (IH, d, / 5.5 
Hz). 7.56 (IH, d, 7.95 {IH, d, /5,5 Bz), 8,1 J (IH, d, /3,0 ife). 




84 


mp 90.6 - 90.7 --C: Ui xw fN'aj<JiVcrn ' 3056, 2961, 2855, 1546. 1 529, 
1480. 806; NMR 6h i400 MIk. CDCI3) 1.48 i6a 4 J 6,9 Bz), 3.40 (IH, 
heptet, J 5.9 Ilz), 7.55 { i.H. d, ./ 5.5 He), 7.59 (IH, 4 ^3J Hz), S.OS (IJi 
4/5,5 Hz), 8.i4 (la d, ./ 3.1 Bz). 


114 


7 


m Vtna^ (Niijoiycm' 2925, 2854, 1615, 1545, 1498, 1459, 1377, 1265 
and 1 174; NMR Sh (400 MEa, CiXls) 8.05 (IH, m% 7.S0 (IH, m), 7.60 
(2H, m), 7.00 (IH, m), 3.83 (Sa sX 3.35 <2H, q, J 7,0 Hk) and 1.50 (3R 
t,J7.0H2). 




93 


mv 133 - 133.5 ^C; IR Vam (Hujoiycm'* 2925. 1553, 1467, 1404, 1356, 
1241 aad 796; NMR 5h (400 ^JHz. CDCl?j 2.44 (3H. s.), 3.35 i6.B, ,s), 
7.25 (IH, d, J 5,5 Hx-t, 7.67 (IH. dd, i 7.5. 2,5 Hz), 7.89 flH. d. ./ 5.5 
m, S.54 (IH, d, ./ 8.5 and 8,64 ilH d, J 2.0 Hz) 


HO 


37 


TOP 242.6 - 243.9 'C; IR Vbsijc (Nojol)/cm' 3251, 3079, 30tiO, i6S7, 
1672, 1560, 1496 aJid 1320; mm h (400 MH?;, DMSO) 2.29 {3R s), 
7,54 (IH, d, / 5.5 Hz), S,15 (IH, d, / 3.5 Bz), 8.27 (IH, d, / 3.0 m.), S.56 
(iH,d,/$.5H3), 10.68 (las). 



wo iwtmstt pciimnnrnmi 



Ml 


67 


\ip !-4v I , V,J,^ UNun, )/^!;s ^y^^, ^li^*-, i-}^^, 

l4f>S and 1333; N^W <>« W hUiz, LDCW &.m (ill lii). 7 7o Ull m), 
7,6Q (Hi m), 7,56 (IH, m), 736 (IH, m). 7,05 (IR m), (IB, la), 
6.63 fill, m) ajid 4,59 (2H. s). 


IR VB;at (KujoI)/cm"^ 3036, 2925, 2854, 1535, 1481, 146S, B5i, 1129 md 

mu; mm s« (400 mhk, cdcis) 9,01 (le, m\ nj$ an, s>, s.oi 

d, i 5.6 Hz), 7.57 (IH, 4 J 5,2 Ha) 3.13 (2H, q. 1 7.6 H?) and 1 .47 

t< J 7.6 Hs;), 




3 


Mp 179 X; m (Nujoiycm"^ 3057, 2924, 2854, 5,525, 146,5, 1438, 
I^IH snd 12%, NMR 6h (4(M) MHz, CI^CJs) S 12 (2H, to), 7.5? i2il m>, 
^ 30 (4B, q, J 7-0 Hz) and i.60 (611, t, ,1 7.0 Hz); \rfZ 327 (M+H)*, 






Vk«x (.Nujoiycm*^ 3388, 3060, 2924, 2S55, j662, 1561, ii541, 1461. 
1376, 1356, \m, 1266 and 1096- KMR 6h (400 MEs, ODCia) S.32 (iH, 
br s), S.13 im, d, i S.5 Ha) 7.5S (IH, / 5.5 iis), 7.26 (IH, s), 3.1 9 (2H, 
q, ,/ 7.5 Hz), 1.48 (3H, t, /7,5 Hi), 




39 


mp 17S,6 - 37?^,6 'C; IR \w (NajoIVcm'' 30S0, 292.'?, 1569, 1525, 1468, 
i<»>! Sl^ 7^0, NMR 8n i400 Mlk, CDG <) i 47 OU, t, ,? 7,5 
it 1,3 lliJll q ,/7^0'), -^^MiH 7 47 aili\7 5i tlH.d. / 5.5 
m), S 07 an a, ,/ 5.5 ifci and 10 65 (IH. bi Pi 


tr 


13 


Mp I3i fli \w (Ni,ijQl)/cm'' 29o0, 1547, 1529, j377, 1314. 1301 
md 1096; NMR Stj (400 MHsi, CDQj) S.24 (lit m), 8.12 (IH, m), 8-02 
( la m), 7.48 7>60 {3H, m), 3.20 (2a q, S 7.0 Hz) and 150 (SR t. J 7.0 




73- 


IR \W (NujolVm' 3392, 3254, 168L 15S6, 1552. 1515, 1342. 131$, 
1274, 1252, 1165 and 1150; NMR (400 MH/, CDCI3) 1 43 i«R ^) 
3.46 (in, q, i 5 5 HiX 3Jt) ^H, q, / 5.5 Hz^, 5AZk lit hi s). 5.42 U H. t, 
,/ 5.5 14/), 7 2^ -'!n, d. i 5 5 Fb), 7 55 fllf, d, / 3 ^ H/). 7 95 ( ill d. ./ | 
5 5 a- ) ami ^ 1 1 > ! H 0' / ? H<' ^ Reknitior tjuie 17 irur- (70 30 j 


m 


60 


Ti? \i i''M«irtn/f>in"* '^'^A'i <jA(f^ f"<io j^s^n >«i/) 
U\ VaB< yNujOi,)/cro s?^;?^,,, ijDe, iJ4-y, l^xD, iiiou 3nu 

1 J 16; NMR aa (400 MBz, GDD3) 1.27 C2a br s), 3.02 {2S, ^ 6.0 Hz), 

3 {>3 {2a q, ,f 6.0 Hz), 5.46 (IH, m). l.ZS (IR d /5,5 m), 7.55 (IH, d, 

.1 3.5 Bzk 7.94 (la d, / 5.5 Hz) a«d S,U (IH, 4 J 3.5 Hs); Retention 



wo ii2m$S24 







dri5e2,35iam(60;4O) 


m 


61 


NMR 6h i.M} Mhh, DMSO) i.Sj (3H, s), 3,30 (SH, q, i 6.0 ite.!, 3.4-^ 
(2H, q, J 6,0 Hz), 7.28 m), 7,r/ (IH, m), 8,07 (IH. d, / 3,0 m% 
$M (JH, J 3,0 Hk) and 8,32 (IH, d, ^ 5.5 Hz); Retetition time 2J3 
niin (70:30) 






Sh (400 MHx, 0MSO) 0.97 (3H, t, ./ 7.2 Ba), 3,00 (2ii m), 3.26 
(2H, q, J 6.0 His), 3,40 q, J 6.0 Hse), 5.86 (IH, t, / 5 J Hz), 5,96 (IH, 
t. J 5.5 m). 729 <2H, m), m (IB, / 3>2 Hz), 8,22 (iH, d, /3,3 Ife) 
and 8.32 (ill d, J 53 He); R^ntion time 2.42 (80:20), 


137 




NMR W MIIz, DMSO) 3,30 (2R 9, ./ 5.S Bz\ 342 (2H, / 5-S 
Hz), 3-63 (Mr BV, 5.00 (iH. dd. J i.6, iO.2 Ife), 5.0^ (IK d4./ 1.8, 17.2 
Ii2), 5.7f) (11-L ni), 6.05 (III m), 7.29 (2H, m) 8.08 (Hi 4 -1 3.1 Hz), 
8.22 (iH, d, J 3.1 m and 8.32 (IH, d, / 5,5 K?); .Retendou tkne 2.50 
min (S0;2O), 




81 


NM"R ^ (400 MHia, DMSO) 0.99 ~ L28 (SH, m), L48 ~ 1,74 (SH, m), 
^.25 (2a J 6.0 Hz), 3.33 (IB, m), 339 (2a 9, i 6,0 Hz), 5.77 (IH, d, 
./ S.O Hz), 5.86 (IB, t, / 5.5 Hz), 7,28 (IH, m% 8.07 {IH, 4 J 3.0 Hz), 
S.21 (liL d. 3.0 Hz) and 8,31 (IH, 4 J 5.5 X-I2:); Retention time 3.1 1 
imn (80:20) 


mj 


42 


NTSlR da {4m M-k. DMSO) 0 84 «6H. d, 0 5 n^s, i V5 ( .Ml nu, ^.37 
an, ni), 3.43 (2H. q. J 6.0 a-), 7. JO CH. TB). ".89 ilH, ml S,08 Uil d, | 
J 3.0 H/), 8.2] (IH, d, ./ 3.0 Hz> and 8.32 (IH. d, i 5 5 Hx); Retention | 
lime 2.77 mia ({^0:20) | 


no 


5S 


NMR 5« (400 MHz, DMSO) 3.25 (2H, q, J 6,0 Hz). 3.44 (2a q, / 6.0 
Bzu 3.52 (3H, s), 7.21 (IH, t, /5,S Hz), 7.26 (IH, d. 7 5.5 Hz), 7.30 (IB. 
nn. 8.07 (I a d, J 3.0 Hz), 8.21 (IH, d, / 3.0 Hz) and 8.32 (IH, 4 J 5,5 
Hz); Beimdos time 2 J3 mn (80:20) 


02 


(400 mJz, DMSO) 0.84 (6H, d. ./ 6.5 Hz), 1.79 (iH, mh 3.25 
(2H, q, y 6.0 Bz}, 3.45 (2H; q, i 6.0 Hz)* 3.71 (211 d, J 6.5 Hz), 7.16 
(la t, / 5,5 Hz), 7.26 (la d. / 5,5 m% 7.30 (iH, m), S.07 (IH, 4 ,/ 3.0 



wo mmsm vciim&nmwm 







Hzi s 2t (Ui d, J 3,0 Bz) mid S,32 (IR d, i 5.5 Hs); Retention tiaie 

3 23 itm (80:30"^ 






NMR §tj (400 MIk, DMSO) t21 (m 3.34 (2H, q, / 5.8 M^), 3.39 
q, J 5.S W), 5>68 (IH, s), 5.80 (iH, t, Ha). ^^28 (2H, m), S.07 
C ia J 3.1 Hz), 8.22 (IH, d, / 34 Hs;), md S.32 (IH; d, / 5,5 Ez)- 
Reiendon time 2.83 ttm, (8Oi20), 




95 


Sh (400 MHz, OMSO) 3,30 {2H. % / 6.0 Hz), 3.42 (m q, / 6,0 
Hz), 4.20 {2R d, /5,6 Bz% 6.10 (la t, J 5.9 Hz), 6.41 (IH, t, J 6.0 Hz), 
7.16 - 7.33 (7B:, m\ 8.07 (IH. d. ./ 3..^ m, S.21 (IH, d, 7 3.0 Hz) and 
8.31 tlH. d. 5.5 B.x); Retention time 3.S7 mm (SO: 20) 






NK-m (4m Kiffe, DMSO) 3.3S (III q. i 5.8 Ik). 3 4? (2>i, J 5,S 
Hz), 6.29 (i H. I. J 6.0 i. flH, t, 7 6,0 Hx), 7,21 (IH. U J 6.0 .Hz), 
7.27 TT!). 7..? 7 OJ I rn). K.O: U H, J 3. i Ms). S.22 ilH. d, J 3.2 Hz) 
and 8,32 (IH, d, ,/ 5.5 Hk); Reientioji taiie 3.22 min (S0:20). 


135 




NMR Sjf {400 MHe. DMSO) 3 JS (m q. i 5.8 Bz), 3,48(20, q, / S,S 
Hx), 6.33 (IH, t, J 6.0 Hz), 7-37 m), 7.40 (3H, m), 8.06 (IH, d, / 
3.i Hz), 8.21 (J a, 4 / 3 J Hz), 8,32 (IH, d, i 5.S Hz) and 8,67 {IH, s); 
Refciuion tiaie 4.32 mn (80:20). 






NMR 5tj (m MBx, DMSO) 1.08 - 1.32 (6I-I m), LSI ~ 1.85 (4H. m). 
3.53 (2H. m). 3.62 m), 7.29 (211 m). 7,36 (IH, m). 8,08 (Ul i1, 7 
3.1 Hz), 8.22 (tH. d, ./3.i Hz) awd 8.3i (IH, d. ./ 5.5 Hz); Retet^tuM) tiine 
3 J8 min. (80:20). 


537 




MMR 6h (4O0 MHs, BMSO) 3.60 <2H, m). 3.79 (2H, ml 7.07 (iH> L / 
6.0 Hz). 7,26 (3H, ml 7,36 (2H, m), 7.42 (IH, m), 7.83 (iH, br s). S.07 
(iH d, J 3^ Hz), 8,22 (IH, d, J 3.2 Be), 8J2 (la 4 / 5.5 Hz) aad 9.S8 
(IR, br s); Reteatioa time 2M tma (§0:20), 


158 


99 


mm Sfi (400 MHz, DMSO) 3.5& (2H, J 6,0 Bs), 3,78 (2^ la), 7.25 
(IH, d, /5.5 Ha), 7,29 (2ii 4/9-1 m), 7.41 (HI, m). 7,42 (2H, d, .f 9.0 
tk), 7,95 (IH, m). 8.07 (HI d, J 3.5 Hs). 8.21 (IH, 4. J 3,0 HV), 8.32 
(la d, J 5,5 Hz) and 9-63 (Hi, br s); Reteation time 3.98 min (80:20) 





<)3 


IK V«„>; (NujoiVcnV* 3063. 2926, 2S55, 1547. 1530. NAIR (400 
MH,;. CnCh} 1 5? m. i\ 1.56 (IH, J 7.5 7 58 (IH, d, ./ Bs), 
8.W {III li, J " 5 IJzX 8,18 (JH, d, / 3 J ii;;'). 


uo 


13 


iR uNfUjOlVcm-' 3061, 2924, 153i, I48U; SNaMR Of-j (400 MH^, 
CDCl.) ] ,10 (IH, mX i.24 (2H, m), 2.39 (IH, in), 7.42 kIB. (iJ15 H?). 
7.5S (IH, d, / 3.1 Ha), S.OO (la d, 7 7.5 Bz), BAO (IH, d, / 3.1 Hz). 


65 


mp 74.7 ~ 749 *C; IR Vsass (Ntgol)/cm'* 292$, 1531, 14S5, 1350, J078, 
aiid 799; NMR §n (4QQ MHiE, CDCb) 1.52 (3H, t, J 7.5 Hi:), 2.74 (3H, s), 
3.19 (2H, q, J 7.5 Hz), 7.29 {IH, d. J 7.5 Hx). 7.52 (IH, d, J 6.0 Hz), 7.80 

{ IH. I, / S.O IbX 8,06 i HI vl / 5 lh\ and 8.58 (IH, d, i 8.0 Bz) 






NMR Oh (400 NUTz, DMSO) i> HH, roX 8,22 (IH, m). 8.0S (IH. its), 
7.79 an, m\ 7..M - 7,2t) (2H. rn). 3.45 ~ 3 29 {4E, mi, 'IV^ (lit m) imd 
LSi - Li5 (iOH> nO; Retention time 3.26 mm, {80:20). 


143 




Nm Sh (400 MHz, DMSO) 8.59 (iH, bf s), 8.33 (IH, m), S.22 (IH, m), 
S.08 (1H» ml 7,94 (IH, m). ?,S5 (2H, m), 7,63 (la m). 7.52 7.43 (iH. 
m), 7.2e (IH, m) and 3,60 - 3.37 (4H, br m); Retention time 3.03 tmn, 
(S0;20). 






NMR (400'MHs:., DMSO) 8.66 (IB, br s), S,33 (IH, ra), S.22 (IH, m), 
8.0? UH. m\ 7 88 (2^ m), 7.52 (211, m), 7.45 (IR, br s), 7.27 (IH, m>, 
3.59 - 3.54 CH, bf m) atid 3.30 - 3.20 (2R m); Retention (irae .1.95 rnin. 
(80:20). 


us 

346 


70 


iNMR (Sh (400 UHz, DMSO) 3..<6 CJi. q. ./ 6.0 lk\ 3 46 (2H, q, J f..0 
H.25, 7 12 (1 li, dd. J 4.0, -^.O Hz). 7.26 (IH. d. i 5,5 Hz), 7.72 ( JH, m). 
7.88 (IH. d, / 5.0 fc), K.07 UH. d. J 3.0 H:s5, S.2i < LH, d. i 3,5 HyX 
{ iH, d. J 5.5 Hz) and 8.&0 iHJ. mi, ReienUou time 2.98 mm (,80:20) 


45 


NMR S« (400 Mm, DMSO) 3.34 (2a / 6.0 Hz), 3.53 (2Ii q, / 6.0 
H^), 7.2a ~ 7,40 (SH, la), 8.08 (IH, d. / 3.0 Hz), 8.22 (IB, d. / 3.0 Bz) 
mid S.33 (IH, d> / 5.5 Hz); Retention time 3.(58 min ^8(J:20> 


m 


62 


NMR Sh (400 MHz, DiV^O) 3.25? CH. ij. J 6.0 Hz), 3.46 HH, ,/ 0 i 
HsV 5.01 (2H, i). 7 22 - 7.^?! (811. mi, 8.07 ( ] H, d, / 3.0 ilz), & 21 ( iH, ^ 
d, / 3.-5 Ife) md 8.32 (IH, d, J 5.5 Hz); Retention time 3.39 min (80:20) | 



\soii2mm4 



70 





2^) 


NMP nh I ims \^a', D\?SO) 2m Oil s), 3 22 (211 q, / 6 0 it' ). 3 51 
(•2H, q. ./ 6.0 Hz}. 7. 14 all, i. J 53 Bz). 7,31 (IH, d, i 5,5 f-feX 7.35 (iH, 
raj. iii.OS aa it J .^.5 H/^> s,:2 < \ 11, d, i 3>5 Bz) md 834 (IH, 4 J 5.5 
Ik) ; ReJs^ntion time 236 mm (80:2^)) 




70 


NMR 6h (400 MHz, 0MSO) 0.83 (3H, t, ,? 7.5 Hz), 1.32 (2H, m), 1.60 

(2H, ml ZM m, m), 3.20 (2H, q, ^ 6.0 Ife), 3.49 (2X1, ^. i 6.0 Bz), 
lA5{mt,J 53 Hz). 7,26 (IH. d, J 16 Bs), 7,32 (iH, ml (IH, d, J 
3.0 lfe>, S.22 (IH, d, 3.0 Hz) and 8,33 (iH, 4 / 5.5 Hx); Retention time 
2 S2 mil) (80:20) 


ISO 


22 


NlS-m 6h (400 MHz. CnC1 n ' n ^H. u. ? o H/;. ^ 71 (!H, dd, ./ h 7, 
iO.7 (IH. dd. / .'^0, U.O Uz), 4 20 UH, mt, 5.20 (ill d, ,/ 6.5 
liz). 7.22 {111 d. J 5.5 ■?.56 (IH. d. J 3 5 H/.K 7.05 UH, d, 53 Ife) 
and S.iUlil d, J3>0 IJir, Retention time ?.67 min (80:20) 


5.5i 


33 


>fMR 5.^ (400 MHx. C'OCU) 2.21 (2H. quintet, / 6.7 3.59 (Zll q. J 
6.5 m), 4i2 (2ir, t, / 7.0 Bs), 5x20 (IH, t, J 6,0 Hz), 6.98 (IH, in), 7.09 
ait ml 7.24 (IH, 4 J 5.5 Ha), 7.55 (Xa m), 7.56 (IH, 4 / 3.0 Hz), 
7>)7 (JH, 4 / 3.5 Hk) and 8.12 (iH, 4 ^ 3-0 Hz); Reteati*^ time 2.65 
mxn (80:20) 




64 


Mvm (400 MHz, CDCh) IM (Hi, m), 1.97 (IH, m), 2.03 (la m), 
2 20 (IR m). 3 Ji - 3.S0 i2H, BJ). 3.85 ~ 3,9? (2H, m), 4,41 (iH, m), 
7.23 ( I H. d. / 5-5 Ik), 7,57 (la 4 / 3.0 Hs), 7-94 (IB, 4 J 15 Hz) md 
8 12^1 d, / 3.0 Hz); Retention time 3.63 min <S0t20) 




23 


Mp 221.9 ^C; 01 \w (Nujoiycm ' '^069, 2923, 2S54, 153«, 1523, 1465, 
1377, 1366 and 1319; m$R (400 miz, CDCh) S,i6 (20. m). H.W 
(IH. mK 7,64 (IH. m), 7.58 (01 mi, 7.50 UH, m) and 7.20 (iH. mh 




50 


IR v«,^ (NujoiVcm'' 3074, 2924, 1546, iS29, 1473 and 13S0; mm Sh 
(400 MHz, CDCk) 3.60 (2^ m), 4,15 (2H, ml 7.42 (IH, d, ,/ 7,5 Hz). 
7.58 m,d,J 3 J Hs), S,l (Hi d, 7 7.5 Hz). S J 5 ( 1 Tl 4 ./ 3- 1 Hx). 




67 


mp 300 X dec-, IS Via^^i (Ntjjol)./cm"'^ .3472, 3051, 2925, 2853. 1707, 
i59S. 1525, 146{>. 79i, 742, 506; NMR §h {m K'lHk'. DMSO) 6.<>1 (IH, 
dd J IJ, 3.6 Hz), 7.75 (IH, 4 J 5.3 Hz), 7.S2 (iH, br), 7.89 ( JH, d4 J 
0.8, 3.6 Ife), 8.23 (IH, d4 /O.S, 1.7 H/.), 8.40 (IH, bt), S.64 (iH, d, i 5.5 



wo (f3/»S5524 



71 









156 




Mp ] 17 7 - 1 1 S 2 "C, m Vjs,, iNujol)/cm 30o2, 2^24, i, ' 545 l^Jb 
1517. i465» 1378, 123? 1 134? Wm (400 MHg, CMj) B39 (IB. 
mk S.OS (IE, d, / 5.5 Hz), 7.9S (IH, d4 J 5,1, i J Hz), 7.55 (IH, d, J 5.5 
Ez) and 7.52 (la dd, / 5.1, 2-6 Bs); Anal CalcsJ for Cj«l-l,aN,S2 0.5 
iiO: C45.S9; H. 2.31; N, 10.70. Found C. 45,48; H, ZlS; 10.53, 


jS7 


84 


Mp 119.0 - 119.4 "C; m v«s, (Najoiyem^' 2924, 2S54, 1557, 1524, 
13S8, 1334, 1279, !234 fimi 1092; NMR Sj.j (40{) Mfk, CDClj) 
S.23 (IH, dd, / 2.9, \3Bz}, 7,95 (IH, dd, J 5.0, I.O Hs). 7.45 flH, dd, J 
5.1, 3.0 Ife), 7.2? (IH, tn) aud 3.31 (611 s). Atml Calcd for CjH^.N.S,: C, 
55 J S; n, 4.24; xN, 16.07. Found; C55.36; H, 4.22.; N, 16.03 


}5S 


38 


Mp 146.5 - 147.2 IR v^^ (Nttioi)/cj»"' 3054, 2925, 2854, 1537, 
1516, 1495, 1467, 1365, 1244 md 1138; NMR (400. MHz, CDCk) 
8.20 (2H, m), SAl (IR, / 5.5 Bz), and. 7.62 - 7,5? (4H. m); Ami 
Cslcd for C„H,aKjS 0.25 H,0; C, 57.37; H, 3.01; N, 11.15. Foaad: C, 
57.25; a 2.84; N,;U.40, 


159 


97 


Mp U2.9 - 114.1 m xwx (Nujol)/crj[i'' 2924, 2S54. .1585. 1556, 
1523, }468, i409. 1355 ami 1241, N?v/iR (40(J COCl.,) 8,1 8 (2H, 
m), 7.80 (IH, d, ./S.5 Hz), 7.56 - 7.5.1(311, ni), 7.29 (IH. d, i .^.5 Ik.) and 
3.33 m, s), Altai, Cslqd for QJ^j^N^S 0.1 11,0: C, 65.39; H, 5.13; N, 
1645; Found: C, 65.18; H, 5 J4; N, 16,16. 


KO 


33 


Mp 129.3 - 129,9 »C; IS. v^^ (^TuJoI)fela•^ 3117, 2955, 2924, 3S54, 
1576, 1542, 1527, 1512, 1472, 1382, 1264, 1243, 1226, 1184 md US5, 
NMR §H MHz, CDCy 840 (IH, s), S.OS (iH, d, / 5,5 Hz), 7.62 
(IE, m), 7>54 CIH, d, / 53 Ha), and 7,22 (IH, m)i Anal, Caicd for 
C,,B,,aN-.QS: C, 50.75; 13, 2.13; N, 11.83, Found: C, 50.71; H, 2.13; K, 
11.72, 


l§5 


30 


Mp 9S.4 99.0 "C; IR v,,^..; (Nujoiycni ' 2924, 2854. 1562, ,1540, 1S27, 
1463, 1404, 1381, 134S and 1229, NMR (400 MH^., CDCls) S.27 (IH, 
d. / 1.2 Hk), 7,76 (IH, d, J 5.4 Jfe), 7.55 (IR m), 7.26 (XH, m), 7,17 
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an. d, J L2 Hz), and 3.2S (6H, s); Anal Calcd, for C.Ji.^N.OS 0.1 RO: 
C, 58.33; li. 457; N, I7.0L Foimd: C S8.59; H, 4,56; 16.69, 




3i 


Mp 204.0 - 204<9 B. \w (Kujol)/cm'' 2926, 2S54, 1590, 1526. 
1494. 1465, 1377, 1335 apd 1268. MMR (400 MEz, DMSO) 8.71 
cm, s), 833 (IH, d, / .1 .2 m, 7^76 (IH, d, J 4J Bz), and 6.95 (IH, dd, J 
3.8, 1 .S Hx): Auai Caled Cj,B^ClNp,S O.i B,0: €,43-37; H,l,49; N, 
14.82. Found: C, 42,0i; H. L42; M, 14 J5. 




m 


IR CNujoi)/cm^' 2924, 2854, 15SS. 1547. 1529, 1463, 1377 md 
1 154; NMR 6h (400 MBz. CDCh) 8-39 (1 H, m), 7.95 (IH. m), 7,62 (Hi 
m), 7<53 {]H, m). 7.24 {IH, m), 3,10 (2B, d. J 7.0 Uz) and i.42 (3K t. J 
7.0H2);M''Z23l(M-i-Hr. 


m 


41 


m Vrass (NujolVcim ' 2925, 2854, 1615, 1546, 1526, 1482, 1463, 1420 
and 1376; NMR S^j (400 MHk, CDCla) 8>00 (IH, m). 7.58 (IH, m), 3.16 
m), 2.50 OR s), 2,5§ (SH, s) »nd L43 (3H, m); WZ 260 (M+H)"^. 


Ui5 




IR (Najol)/cin'^ 3093, 2955, 2924, 2854, 1589, 1572, 1538, 1522, 
! -lo- ;ird 1253. NMR dji (400 MH?., CDCK) 9.45 (J M, d, 2.0 Ife), 8.S5 
ilH. tn), 8.54 - 8.51 (.133, m% 8J8 (IH, d, J 5.5 Hz), 7.62 {IH, d. / 5.5 
ffe), 7.36 - 7.53 (lH,m). 






IR v^ax (Nujol)/cm-^ 3056, 2925, 2854. 15S0, 1557, 1524, 1467. 1361 
and 1249. MMR 8h (400 MHz, CDQs) 9,43 (IH, d, J \ .8 Hi'.), 8.76 (iH, 
dd, J 4.7, 1.5 Bz% 8.4S - 8.45 {la m), 7.S3 (IH, d. J 5.5 7.53 - 
7.46 (IH, mX 7.32 (IH, d, 75.5 m), 3.32 (^ s). 






NMR 5:.i (400 NIHz. CIX:!,,) 8.12 (IH, d, 7 5.5 Hi&}, 7,49 (IH, d, ,/ 5.5 
Hs), 7.3S (IH, s), 7.i6 (iil. s), 7.30 (3H, s)< 


16S 




MMR 5tr (400 MBz, CDCh) 7M (IH, d, ./ 5.5 .Hx), 7.31 (IH, s), 7.24 
(IH, d, ./ 5>5 Hz), 7.06 (IH, s), 4.28 (3H, s), 3.29 (6H, &). 






IK vw, (Nujon/cra' 3332. 3072, 3924. 2ij54. 1606. 13-i?, 1516, i4Hl>. 
1464, m9, 1387 and 1261; NMR Sti (400 MHz. CDCh) 7,87 iH. d, J 
5-5 Ha), 7.64 (111 d, J 1.5 Hz), 7.23 (IH, d, J 5.5 Hz), 6.5? (IH, d, J 1,5 
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""""" 




th- k 5 J9 (la t, J 1.0 mi 4.S3 (2H, J 7.0 Hz), 3.28 {611 s). 


170 




iR v„,,., (Ni5jQi)/cm^ 3443, 3218, 3122, 295^1 2925, 2854, 1560, i532> 
1513. i4S4, 1457, 1389 asdl 318; m^RSn (400 Mz^CDCis) 7.90 (la 
dd. / 5.5, KS 7,30 (JH, s), 7-20 (IH, dd, J 5,5, 1.8 HzK 7.06 tlfl s), 
5.46 (in, br s}, 4,22 011 s), 3.91 ~ 3.9C> (2H, mj, ,1.72 - 3.6S OH ml 


17? 




IK \'„.ax (Nujoiyciia'^ 326?» 3124, 2924, 2854, 1609, 1547, I5i4, 14S7, 
1459. 1378; NMK Sh (400 MHz, CDCI3) IM (IH, d, J 5,5 H?). 7.65 
^U], 7.21 nit .1. ,/ .S,^ H/>. 6.56 iifL sX 6 OH '-r s, (IH, bi 
s>. 4.7V t2H. s\ 90 3.8B ^H, mi. 3.70 -- .ill. iuk i ui UH. br s). 


m 




n? (NujulVcrn' 2925, 2854, 1546, .152S. 1517, i4toS, 1377 aiid 
1222; NMR 5h (400 MBz, CDCh) B.U <1H, d, J 5.5 Hz), 7,50 (IH, J 
5.5 Hz), 7,38 <1H, s). 7.20 (IH, s). 4.80 <2H, q, J 7.0 Hx), 1-55 (3H, t, / 

7.0H35)v:: 






vw (Nujoiycm-^ 3041, 2926, 2S55, 15^, 1528, t5U, 1478, 1460, 
1392 aod 1377; (400 m$z, CDCh) IM ( IH, d, ,T 5.5 Hz), 7 32 
(IB, s), 7,23 (IH, d, / 5.5 Hs), 7.1 1 (IH, 4,S3 (IH, q, 77.0 Hx>, 3,28 
(6H, .s). I 52 {3K t, ,/ 7.0 Hz), 


174 




IR v^u,: (Nujoiyciif^ 3158, 3534, 2925. 2S55, 1560, 1516. 14o6. 
1427 ;iBd 1334; NMR 5^ i4(M> CDQ^,) 7.00 t iH, d, J 5.5 iiz). 7.32 
(IH, s.), 7,19 (la 4 i 5,5 mX 7.11 (iH, s), 5,45 (IH. br t, J 5,5 Hz), 
4,74 (2H, / 7.0 Bfe). 3ifl ~ 3,89 (2H, 10), .171 ~ 3,67 (2H. ffi). 1.52 


m 




ER v^«« {Nujoiycm'^ 3069, 2954. 2925, 2S54, 1548, 1531, 1517, 1467, 
1408, 1249 and 1225; NK'IR 5h (4i.X} N4Hz., CDCh) S.SV HJl ± J 5.5 
7.-54 ( Oi d, ,^ 5.5 Hz), 7,47 ^- 7.41 t2H, m). 6 22 CH. 3.76 {2H, t. 
iS.5 Plz). 1.02 (2H, I, ./ 8.5 f k>. 






Mp 131 - 132 T; IR v^,,, (TSujoD/cm ' 2924. 2S54, 1560, 1533, 1512, 
mi.K 1465, 1419, L"<SO. 1250 and 10S9; NMK 4 (400 Mlk. CDCh) 
7.95 an. d, ./ 5,5 Hn. 7 43 (IH. d, J 1.5 Hz). 7.38 (IH, d, 1.5 Hx). 7.30 
(IR d, J 5,5 Hz), 6.26 CH. 3.6o (2H, t, S.O H.^), 3.56 (6H, s), 0.*-i7 
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(■3H,i,i8,OHz), 


m 




Mp 209 - 2iO T,; IE \w (NujolXcm'' 2925, 2S54, 1749, 1559. 152(1 
I SOS, i476, 088, 1376, i24i md 1214; NMR (400 MHz, COCh) 
7M (JH, i 5,5 Hz), 7.37 (IH, d, / LO Hz), 7.21 {la 4 J 5.5 Eg), 7>0S 
{IH, d, J .1.5 BsX 5,61 (2H, s), 4.1S (2B, q, J 7,5 Hs^), 3.24 (6H, s), MS 


178 




Mp 162.2 - 164.9 "C; IR vw. (Niijol)/cm-* 3365, 2924, 2854, 1559, 
152B. 15i:, U65. 1389, 1378, i33(j,snd 123^; NMR 8h (400 
CBCl:,) 7.89 (IH. d. J 5.5 liz), 7.34 (IH, d, / i.O Hz), 7.22 (111 d, /5.5 
7,iQ 1 1 B. d, J 1-0 H.^), 4M \2H, t, i 5.0 Hz), 4.09 (aH, br g. J 5-0 
Ife), 3,26 (6a s), 2.50 (IH, br t, J 5.0 liz). 


,n 




Mp 69 - 70 IR yftm (Nujol)/cm' 3090, 2925, 2854, 1542, 1514, 1477, 
1376, 1336. mi 1109; NMR Si, (400 MHz, CDOs) 8,04 (IH, d, ,/ 
5.5 Hz). 7.50 (la d, J 5.5 Hz), 7,40 (IE d, ./ LO Hz), 7 J4 <ia 4 / 1.0 
mX 6.29 s\ ^ 40 (3H, s), 3.15 (2H, "^.S H?.), 1.49 (?H, t, 7.5 Fte). 


m 




Mp <10f)"C; IR (NuJo{)./cm'' 2953, 2925, 2854. 1547,. 15.14, 1495, 
145S. 1378, 1316, 1248 and 1095. NMIISh (400 MHz, CDCh) S.17 (JR 
s), 8.10 (IH, d, / 5.5 l-lzl 7.56 (IH, d, / 5.5 Hz), 6.4 1 (211 s), 3,73 (2H, 
t, J S.O H?), 3.20 (2H, q, / 7,5 Hz), L50 (SB, t, i 8,0 Ha), 0,90 {2a t, i 
8.0.a2:),0,09{9as), 


m 




Mp lOS - 109 «C; IR Vr^ <Nujol)/cm * 3076, 2954, 2923, 2854, 1571, 
1537, 1519. 1443, 1400, 1249, 1129 aad Ul6; NMK 6a (400 Mflx. 
CDCl^) S.49 Ua s), B.3S (la s). 8.05 (IH, d, J 5,5 Hz), 7,54 (IH, d, J 
5.5 Hz), 5 55 f2H, s), 3.66 (2H, t, / 8.0 lla), 0.96 (2H, t, ./ 8,5 Hz), O.OQ 

m-i s). 






iVlp U\ ^ a: "C: IR w . .N.!julV.'r.i 292?. 2S54, 1345, 1522. 1463, 
3378 and 1225; NMR Sjj (400 Jv-a-lz, CDCb) 8.10 (J H, d, J 5.5 te), 7.65 
(ili d, J2,0Hz) 7.57 (IH, d, /5.5Hz), 7.11 (IE, d,/ 2.0 Hz), 4.37 (3.H, 
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IB 




Mp60 - (A '-C; m v.^:^. ^N\:Ol!/un"' 2854, 1570, 1556, 1458, 1404, 
1377, 127S, 1247 ai5d UQO: 8h ^400 MHz. CDC^) S 36 Ua 0), 
8,32 (IH. 4 7.77 (Hi d, i 5.5 llz), 7.27 (iH, d, 7 5,5 Hz) 5.53 r2H, s). 
3,66 2H, {, J S,5 m) 330 (6H, s), 0.96 (3a i, J S.O Ife), 0.00 {911 s). 


m 




Mp 126.5 - 127 m v^, (Nujoiycm^ 3052, 2954, 2924, 2854. 1553, 
}5i5, 1465, i4ia, 1386, 1353 m4 1232; mm (400 3S«H>„ €DCh) 
7.80 (la 4 /5.5 Bz), 7,60 (IH, d, J 2,0 Ez\ 7.27 (til d, / 5.5 Bzl 7.01 
aa d, J 2.0 Hz), 4.34 (3H. s), 3.29 {^i s>. 






Mp 210 - 211 "C; rR \w (iNujoh/cin ' 3146, :^(m, 305S, 2924. 2S54. 
1582, 1556. i465> 1404. 1377. 1277 and 1236; NMK $a (^KR) MBz, 
CI>Cb) 10<47 (lii, br §), 8.39 (m s), 7-77 (iH, d, J 5.5 Hz), 7.33 ~ 7.23 
aad,Jf$.5H5i),3;30(6H,s). 


m 




Mp 175.4 ~ 175.9 IR v^^ (Nujoi)/cm'^ 2925, 2854, 1548, 1458, 
1407, 13S3. 1279 and 1228; iNMR Sa (400 WSz, CSDCls) 8,25 (IB, s), 
8. J 5 (111 s), 7.75 (m, 4 / 5.5 H2), 7,25 (IH, 4 / 5.5 Hz), 4.02 (31?, s), 

3>29(6H>sX 


m 




Mp U0.2 - iiL4 "C: NMR 8.5 (400 Mlfe. CDCU 8.H) (JH. J 5.5 
Hx), 7.56 (IH, d, i 5,5 Hz), 7.26 (IH, s), 4.58 (3a s), 3.20 (2H. q, ./ 7.5 
tlz), i 50 (3H. t, J 7.5 Hz). 






Mp 104.7 ~ 104.8 X:; WL (Nup})/cm^ .3095, 2926, 2854, 1595, 
1552, 1532, 1505, 1483, 1458, 1434, 1377, 1349 mid l302;p KMK 6^ 
(400 MHz, CaDCl^^) 7.45 <1H, d, / 3.5 Bs). 7.26 (IH, s), 7.15 (IH, d, / i.5 
m% 6.64 (IH, dd, / 3.5 Bse, 2.0 Hz), 3.08 (2H, q, J 7.5 Ha), 2.69 (3H, s), 
; M (3H, t, J^SHz}. 



S Tbe compounds were examirsed in m aj5.say measuring in vitro binding to human adenosine 
Asa reoeptoLv bv deiermiuing the displacemetu of the adenosine Aja receptor selective 
radioligand [lll-CGS 21680 amug standard techniques. Ttxe resides Me stsnamatised in 
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5 

Bdlojieridftl-i«du«ea hypolowiaotScaa model 

It has previoiiKsly beea d^oasfinated that adoiosme 3ntagoiijst$, such as theophyiUue, can 
tevme tlje behavioural dep«MSsant effects oi; dopsaiitte sBtagonists, such as haloperido}, in 
rodeftts {l^landbime S,N. al., Adeftosine i^septors modulate faalopeiidoUrsduced 
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car<iiep?y m rais. Fur. / PlKmrui^o. 32S .^5 i^i; lint appioacr abc 

considered a valid meUiod for scice-nmg utr.^s p>^;.>juii3i ajitiparkmsomiiu ciieris 
Thus, iht* abibty oi tiovel adenosine aoiagon o ikKk ^viiupendul-iaduoed defjcilis in 
kHJomotor J^ctivity in mice can be used to assess both in vivo and potciilial aniipai'kms«maa 

Method 

Female TO Tiiice s,25-30g) obta«u;a ffoia Tl-CK, UK, aa' used for o.^pt;rtTncnis, AntmaU 
m housed in grmips of 8 [ca§e siae - 40 (^adth) x 40 (ieagth) x 20 ( heightVai] undw I2hi 
It lighr/dsr^c cycle 0jghts cm OS:00brX ia a tempei^ure (20 db 2°C) and humidity (55 ± 15??^) 
controllesd eftvitonmeat, A«H»aIs have free access to food water, and are allowed at 
:|0asi 7: dsys to aecEtssatiae aftor ddivery befois cx|je*iiaetttai ase. 

Bmss .... . . 

15 liquid injectable haJofieddoi (1 mi Seresaace ampoules from Baker Norton, Hariow, 

Essex, esifih coiitaiftiag faalopeddol BP 5 mg, batch # P424) are diinted to a fiti&l 

concenfiratiQS of 0.02 xng/mi usiag saline. Test qorapqunds are tyj^caliy prepared ^ 

aqucoiis suspensioijis in 8% Tw^n> All compowds are adn«mst«aned intt^erfioneaily in ss 

vsftojae of 10 ml/kgs 

2P 

Pim'iedup; 

1,5 hour? before testing, imc«t are sdministered 0,2 m§^$ balopendoJ, a dose Jljat teduces 
DSssCime locomotor activity by &t feast 50%, Test substances at? typicaBy adnnmstered 5- 
&0 minutes pnot to testing. The iinm>als are tht-R pLiccJ ludiViduidly into clean, clear 

25 poiycarboaate csgc;^ [20 (widdO x 40 ucngdi) x 20 t,h*5ii^it) L-m . wuh u tlat ptnforated, 
FerspeX lid], Hun/:on?<.!' U>CL'mc(\t^ a<-it%it\ is sk.t^n'ntntd hy placiJU' tae o^f^en WithsR a 
frame contatmns^ a ^ x f ■ aTr<iv of nhotocell? jirKvM to s onrnpuler, which labulate-i beam 
breaks, Vlsce j\e kn '-.ndnmsbtd it* oplTc foi J honi, and thf mwiber of bcaravS hrejdcs 
roadji daring this period serves ai> a record ot~ locomotor activity whidi m coa^psreci vv5th 

30 diite fw control anitrmls for st^sti<:!8By signi^cgat cfifferenass. 

P3ai3Jtscm''s dise^e is a ino^^ve neurttdegeaerative disorder characterised by symptotos 
of muscle rigidity, tmmor, paucity of inovemeat fhypokinesia), and postural imtabiiity, U 
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has been es{iif)!isbe<i far some iim& that the piimary iteficit to is a loss of dopatninagic 
neurones m she subsiantja nigra which project to the siriatutti, and indeed a substaiituil 
pro|.x>rDon of slnatal tiopamine Ici? b'J ^5'''^ lx'io;e .sjinpton^^ are ubstTved, The 
las^ of striatal dopamine resuJL- ip .'jbtsonial aotiM;y uf ihe basal gangUfi. a scrjc*; of nuclei 
S which regniate imootij and weil co-ordlftated roovt'nKTa {Bia-idim i t ai. Glutarnaie and 
Piirkifison's Disease. MoL NefirabioL i.996, O, 73 - 94). The newoehemkai deficits seen 
in Parkinson's disease cm be jsproduced by ioca! injection of the dopsmttiergic neuiotoxin 
S-hydroxydopaimae into bmin re^ons cositaijutig either the celi bodies or axonai fibres of 
the niposfcdatai ae^rsaes. 

10 

By dniiaterafly lesioning the «igj»stdatai pathway m only one-side of the hm% a 
bsiiaviour^ myxummy m inoveBietit inhibition is ofesarved, xA3though ujiilateraliy-lesioned 
anlimis are still taobik and capable of sefftnaititenance, the teraafnitig dopamint^-sensiiive 

aciuoi5e« Oi) the leSioiK'J sidt- bevo::ie supeisor^^tivc tc-> .-t'i5i !!.uu>n Tbij; is de)T)ORS,frsiJcd 
15 by the observaiion that fo!lovvi«g sx-siennc adtniiiisir.ihDn <>S dop.imme agonists, such as 
apoiViorphine, anirsiaia show a pronountod rs^fatioii n- a dsjecijon conJrakitcral Jo the side of 
lesiomiig- The abiiiiy of oompoands to indues contmlai^rai rotations in 6-OHDA lesioaed 
mts has provm to be a seusitive modei to predict dmg efficacy i» &e toEUsmenl of 
Faiti»san*s Disease. 

Male Sisragye-BaWley rats, obfained itxixxi Chailes Ri\'ci, are Uf>ed for aU experiments,. 
Animals sre housed in groups of 5 ««der i^Sir hght/dark cycle (lights on OS-OOhr), in a 
temjsmttn:© {20 i fC) asd htimidity (55 ± IS%) contioll^sd eaviiionnient, Anijnals It^ve 
25 fxee access to food and water, and ais allowed at least 7 days to acclimaiixe after deUvery 
before expenmentai tise; 

togs 

AscOTbic acid, destpramii^ and apomotpyae (Sigtna-Aldrich, Vmh, UK). ^ 

30 OHDA is freshiy prepared as a solution m 0.2% as«otbate at a concentrafjoa of 4 mg/mL 
ptior to suj^erj'- Desiprattnne is dissolved in warm saline, and admitiistered iji a volutne of 
I mWtg- Apomotphine k dissolved in 0M% ascmtate snd adKaiiistensd in a volume of 2 
tnUkg, Test compounds are suspended in S^^Tweeti and injected in a volame of 2 ndJkg. 
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15 raiTiures prior to surgery, aiviaials are ^vea m mtraperitoneal injection of the 
aoradseaiergic optaks iniiibitor desipismim (25 mg/kg) to pcevem damage to non -dopamine 
neumnes Ammalis arfi" then placed m aa aoaestbetic cbaittber asid an^sthetsscd asnig a 
miTvtur*.' f»f t^xsjcn and i-uHoriTt* O'^oi. o"oonsO;ou?, [re ..ikintib an.' ir.ir!Bkaed to a 
steri'Otflxjc tiuinv% whfu. I'^av^sdici.. i ^ uk- i .^ii-'nivi-! n\<^sk. The Jop of i.tie anmif^i"'; 

hCiid ii, shaved and stealised u&jng ssi- uhI^-k su.'^i'OP Onct,- ds>, a ? cm long uiofesor if; 
made along the nudltiie of ihe s-calp aod the sian Ti.nu.t.ted dnd chppeu hack ui t^xpo^e the 
f>XvUU. A SBisili hole 5*. drUfcd through the sbll iibo^e !he mjeciion .-ue In ^^^del• to 
iesio» tise iugj ostdatal pattowaj, tbe iajecuon canntila is slowly loxsered to position above 
{h© right medial fotebimn bundle at --3.2 mm. anteiiisr posterior, -i.5 rnnj mesSai iatsral 
fefiji basgisa, mi to a (fepth of 7,2 mm beiow the dttramatsar. 2 miautes after lowing the 
cajRiiiila, 2 ||L of S-OHDA is infiised at a rate of 0,5 jiL/mifi over 4 minutes, yeilding a fmal 
dese of 8 jig, Tlje caismda is tij^ bfi in place for « ftjrifeer 5 ixiJiuites lo faciiitafe diffusion 
before being slowfy \vitljdravra> The skiti is then ^uiured shut using Elbictm W5Di Mer§i{k> 
and the animal rcmovea tmm ^bc sirereo%j,\!c f^ame and rctt^rtjed \q ns homecage, The rats 
are allowed 2 weeks to iscover from sui'gerj- bcioto behaviotii-ai tasting, 

Appai-atus 

Rotational ixhaxwur ife measured mn% m eight st^on xotamet«a- systetn provided by Med 
Associates, San Oiego, USA, Each station is comprtsed of a stainless steel bowl (45 cm 
duaoett-i \ 15 huLs 0!X<Oi.ed m a Uimspaient Plev Ma ^if , ,uoi««g cift>und tlK edge 
f'f ^he bvjVkl, dod extending to a neignt of 29 cm To ^bhe^^ Toi.ruiu;i, jais ate placed in clath 
jacket attached to a s.pnng tethcc cotmected to <>pticai lotameier positioned above the bowi, 
whick assesses inoveroeat to the Mi or right either as partial (45**) or Ml (360") rotations. 
M eight jstatioHs: ate Interfaced to a compute that tafeolatsd data. 

Procc dore 

To reduce stress dxjiing dnjg testmg, rate are mitially bafoitiiaue'.d to the appaiarus for 15 
mmuies on four consecutive days. On the test day, rate are given an intraperitoneal injecUoa 
Oif test eompoiujd 30 minates prior to ^sting. Immediately piior k> testing, animais ate 
j^ve» a sabcutaueous injection of a sabthteshoid dose of ajxmorpMjje, then placed is ihe 
harness and the number of rotatjotis recorded for one hour. The total miinber of full 



oontofatrai miatiotts during the hour test p&xiod sems as aii iudex of aGtiparMHisomaH drug 

effseacy. 



m 



CLAIMS 



A cQmiJouiid of fofiBuk (i); 




5 %is S;<sf :0| 

Rj is selected fmm H, alkyl, aryl, hydroxy, alkoxy, aryioxy, thioalkyi* Mosiyl^ haJogsn, 
CN, CO2K3, C0KKsR7, CONR5NE6H7, NR#7, NRjCOHRsR?, NEjCOR^^ 

is selected from aryl attached via an timatofated carbon atom; 

iO R< is ..t'lectcd kom II iiikyl hydroxy. alKoxy, haiogt-n, C'N and NO;; 

IS selecied fmm it aikyi. aiyl, hydroxy, aiJcoxy, arylox-V, tiuoalkyl, tkoaryi, .halogen., 
GN. HOi, CORj, CO?Rs CONW?. CX^NRsNReR?, NR^R?* NR5CONM7, NRsCOR^. 
NR^COjEs and NRvSOaRs; 

R>, Ro and R7 are independently scicctcd from H, nlkyl and Jiryl or wfiere Rf. imd R7 are m 
13 an (NRgR?) groop, Rs md R^ may l>e linked to form a heterocyclic group, or wbere R5, 
«ad K7 are in a (COJSIKsNReRT) gfou|j, Rs aad may lie Iniked to foxsn a hetenjoycUc 
groupi ^d: 

R« is selmed fipqjTi al^^^ 
a pliamsceuticsliy :«,ceep^bk saJt theresi or |8x*drtig teeot 

W 

2. A ocmipound according m ciaim 1 wh^am X is 

3- A compound aatorc^ng to daim 1 or 2 wiierein R. is selecied fi-om alkyl alk'oxy. 



% to drnrn i or 2 whemn Rj is selected to aifcyi aadNB^R?,- 



I to Qlmm I, a> 3 or 4 wted» is 



6. A compound 
caryi 



to any f 



I is a 5- or 6 I 



g to daim 7 wherein iig is a hetomaryl gmup \v\vich is attached 



i 7 Of § ^-tek i& ail O or S-coutmsbig 



10, A oumpouad jioc^itkng lo any pitiosding 



g claim whesi^m is mt ojt&o-subsututed 



15 thienyl p^Hdyt and thia?oOlyL 



I daim wherein Ra t& setected frora ftixyl. 



13. A compound acairding to any pmcediog claim wherem R?. is selected froni 2-mryl, 2- 
mmk and 2.-pytidyl 



14 A coropo 



5 13. Ac 



accoRing to any pi-ec^edlug ejainj wheisin R3 is seiecied from H, CF-u 



16. A 



gtoanyp 



rding tQ ckim I wh^n Rj is selected fwm aikyi «r sIKoxy aud said 
alkyl gmap of said alkoxy is selscissd to C^-s aJkyi. 



CORs, COsRs. COMM, and Cd^JsHR^,. 



18, A compound asjqotiding to any 



BE4k selected fmmH.alk>i 



19- A 

20, A 



21. AO 

22. AO 



3 18 wteia K4 is selected tei Crs a 



to any of claims 1 to 18 wherem B4 is il 

fo aay of ciaisns 1 wZl ^csE^n Re aiidR? ate linked to foim a 

g to any of claims 1 to 22 wherxjis J^aiidE, ate linked to to 



24, A compound aosofding to any of c 
selected fixsmQ^allc^L 



i to 21 whar^m Rj to Rs 
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25. A coxnpotmd siccotxfing to any of claims 1 to 21 whemn R5 la R-; ar^ tnUependsatly 

selected from H. 

26 . A coBipaKid accofdwg to dmm I wtoeh is selected from; 

N-ailvI-4"{,2 nil} 1 )t!iieriOp,2Hi]pynimdifte-2-aEiiitie^ 

2~me{iis 2~psT5dyl)thietto[3.2-d|pvnja-)id}ne; 

2-K-propyV4-(2~p%T3ay1 HJ^ieno(3 2-d]p>ninidi3ic; 
10 N-C2-hydrox>ietnyl)-4 (2-tht{uo{vUdueooj3,2-d jp) nuudine-l-'amitie; 

2-isopmjjyM-<2-pyt jdvi 5tliienc|.3,2-ajp> an-<.iiTic> 

N-(2-methuxyeLhyI)-4~^2-fur>'l)thicno|;3,2-d.ipynBydinc' 2-.arms. 

N,N-^i^Tne4j>yM-(4-ro6d^yl-2-d^iasoiyl}^I«e^^o[3^2-d]pyrinH^ 

4-C2rteFylkMeno[3,2-dlpytjmdii5sfr-2-^ 
i 5 2-ctliyl4>-(4-ffietliyi-2-^azolyl)thie«oJ3»2Hii3pydimdifi^ 

2^%14^p-ti»a2dyi)thi63Gf3,2'^1pynjxddia^^^ 

N^-dimetliyl-4-(5-ns5thyt-2-thiaKolyl)thi«not3,2-dlpyd^ 

N,N~amethyl-4-<44-d!inethyi-2-tJjiazolyl)tMajop,2-d}pyri^ 

4-(2-thwoiyl)thjenoi3,2-d3pyfioiidMe-2-amiaet 
20 (2R)-2-(2-hydit>syn>ethylp}«tcajditt-l-yl)-4-(2-iMa20lyI)t*tt 

N ally! 4-C-ihuisoWl)thienoP,2-d3pyrimidiije-2~amiae; 

2-5Sopri>pyl-4-i2-thia^oiyl)tbieiio[3,2-d'}pytlit»dit5e; 

H N-d!ffiethyf-4-<5-meth>l 2-p>nd>'l)thienoi? 2-dipyrixmdine~2~a^Qe; 

;'-riVi-but>i 4-(2-lbazolyUtiiienu| '^,2-d]psnrtndu><;, 
25 2-cycSopfopyl-4-(2-di!a?oiynihienu|3,2-d]pynrauitne; 

2- ethyl'4-(6-niethyi-2-py«dyl)th5c»oli,2-djpyiimidtne; 
(2S>2-(2~bydroxymethylpy«oHdtn-3'ylH«(2-M8Zolyl)tMetto[3 

3- (2H^1ometi)yI)>4~(2"adaKolyl)tMenQpa-Kijpyrifaidme, 

30 27 . A i^onipuUBd arcurding to my one of claims I to 26, cr a phannaceadcaTly acceptable 

salt thefeot, for «se m therapy. 
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2$. Thi& use of a compotsRd accoaiiRg to my of dmms 1 to 26 or a phaiinacatiticaily 
accqptsbJy salt thessjof in the Tnaaufactwm of a medicanient for the ti-eatineni or preveiition 
of a i^sordef in ¥?hich the blocking of purine isoe^iox^ may be beneficial. 

5 29. A method of treating or preventing a disostxJer is wfeicli the bfocbng <yf panne 
receptors may be teneficial cornpriSin-; adrRinistr^tHoii to a subject in nocd of -sucn 
treatment an effeciive dose of a corispoujid a$ set out in my one of clauas 1 to 2o oi a 

10 3iK A use or niethod according to claim 2$ or 29 wberd^ dtsOTsie^ is ca«sed by the 
hypetlimctioniag of purine teceptors. 

3t A me or method according to any one of claims 2S to 30 whetein the purine 
receptors m adenosine leceptors- 

32. A use or method acccrtding to cMm 31 wherein the ad^osiae leceptois are A^a, 
tec^tCfiSSx 

'33 Us'c of a conipowd as set out in jujy one of cUmjs } to 36 or a pharmaceulically 
20 acceptable salt tisereof in the manufacture of a medicament for the treatment or prevention 
of mo vement disoide?? in a subjeei. 

34, A method of treaMng or preveming movement disoniers comprising adn^inifitratiofi 
i£t a i^nbjecl in need of such t«;atmcnt an effective dose of a conysoimci as aet out in any one 

25 of ciaitBS im 26 or spharmaceuticaBy acceptahle $a|t th^^of; 

35, A ns6 or metfaod accoFEfing to claim 33 dt 34 wheisin the movement disorder is 
Parkinson's djse^i 

30 '3C\ A use or tm^hod according to claim 35 &»• treatment of iiriig-mducsd Parkinsonism, 
posi-encephaiitic Parkinsonism, Ffttldnsonism indseed by poisoning or posi-tranmatic 
ParkitiSQn's disease. 



S6 



37. A use or method accoaiing to ciiiLm 33 or 34 vvherein th& movmnmi disoMer Is 
progyessivt; ^uperuiaieiu- pai!;>. Hiintiu-tor,'; J;.<a£€. rnuitlplo sysicm atrophy, corticobasai 
dcgcneraUorij Wilsons dtse3N.\ H;i^lerr("^i\;eri-Sn:ij/. JiSe.iSj. f-scgj-essive pallidal auophv, 
Dupa-iesporssive dystonia-Parkiiisonism, spasticity other disorders of the basa! gangha 

38, A tjse ctr Method accorcfiag to any cm of cisms 33 to 37 wherein tlic compound of 
formula (I) is m combiaatioa witls mB or laore addttioaai drags umM ia tiie trBatiaent of 
movement discHpdsts, the coiE^jmieftJs being in the same fonanlation or m sepMSle 

il0 f oxmul^oBs for adiiiiJMstratios ski»llaii60»sly or seq«mUdI 

A use or method iiccordiisg to claim 38 wherein said additional dftig(s) useful ia the 
treatment of movement disorderv^ is/are a drug useful its the treatment of Parkinson's 
diseases, 

15 

40. A use or method according to claim 3S or M wherein thsj or one of tho additional 
drugs is L-DOPA or a dopsmine agOiHSt, 

43 , A us© or laetbod aixsjrdms to any on© of QMms 38 to 32 whsjysin SHid disorder is 
20 dq(>resision, cogoSti ve or nrnmsry impaiTinent,, actjte ehronis; paift, A0HI3 or sjatcolep^y, 

42. A use <sr aiethod accoidtttg to any oste of claims 2S to 32- wherein said a>giative or 
immojry iti^atemeftt distMet is Al2h^i^^ 

25 43. Uae of a compoitnd as set out m any one of claiais Ho 26 «^ a phanaaceotically 
acceptable salt thei^of ui tlie inanafactt»« of a medicament for neuroprotection in a subject, 



30 



44, A incihod of neuroprotection comprising admimstration to a subject ni ri»i*d of nach 
trcatnieni itn effective dose of a conipound as set otjt in any one of claims 1 to 26 or a 
pharmaceaticaliy acceptable salt thereof. 
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45, A ysf> or method acco;Jnig to claiin 4} or 4-4 wherein said aicdjcnmem or said 
metliod is for neuropauecuon ui a isiibjscl suffei'ittg from or at risk tmtn a 
DieurodegetieraiSve disofder . 

.5 46. A use or method acconUug to claijjj 45 wbsrejti sM neutodegenerative disorder is a 
MovemMt disorder, 

47. A w«e or iselhod aqgotdiag tO cMi». 46 whereis said iBovemeat disorder is a 
di&ojfider ^ sei: ot}ti«:Clai3ffi 35, 36 or 3?. 

IS 

48. A use cs* assthod according to my Ofte of claims 28 to 47 wheieiii the siibjcct i$ 
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